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EXPLANATION  OP  THE  PLATES. 


PLATE  I. 

Figure  1. — This  represents  catarrhal  inflammatioii  of  the  conjunc- 
tiva, as  described  at  pp.  59  and  91 ;  and  also  the  mode  of  eTamining 
the  conjunctival  sur&ce  of  the  lower  eyelid,  as  described  at  p.  7. 

Figure  2. — A  well-developed  granular  state  of  the  conjunctiva  of 
the  upper  eyelid  in  Egyptian  ophthalmia,  as  described  at  pp.  98  and 
167.  The  enlarged  papill»  are  separated  into  groups  by  fairows  or 
fissures.  The  figure  also  illustrates  the  mode  of  examining  the  con- 
junctival surfiice  of  the  upper  eyelid,  as  described  at  p.  8. 

Figure  8. — A  case  of  phlyctenular,  or  scrofulous  ophthalmia,  in 
which  there  is  a  burst  phlyctenula  on  the  cornea,  with  a  fiuciculus 
of  vessels  running  firom  the  conjunctiva  into  it,  as  described  at  p.  117. 
This  figure  also  illustrates  the  mode  of  examining  the  eye  in  such 
cases,  which  occur  in  chOdren,  and  in  which  there  is  great  intolerance 
of  light,  as  described  at  pp.  15, 16. 


PLATE  II. 

Figure  1. — This  figure  represents  a  case  of  iritis,  as  above  de- 
scribed at  pp.  71,  et  seq. ;  and  also  illustrates  the  mode  of  depressing 
the  lower  eyelid  fi)r  examination  of  the  firont  of  the  eyebalL  See 
p.  13. 

Figure  2. — Inflammation  of  the  ciliary  body  and  corresponding 
part  of  the  sclerotica,  with  secondary  iritis.  Near  the  outer  margin 
of  the  cornea,  the  sclerotica  is  thickened  and  yellowish  looking ;  else- 
where it  is  purplish.  There  are  two  spots  of  opacity  of  the  cornea  at 
its  outer  edge. 

Figure  3. — Arthritic  posterior  internal  ophthalmia,  as  described  at 
pp.  154,  et  seq.  The  figure  also  illustrates  the  mode  of  raising  the 
upper  eyelid  for  examination  of  the  fix>nt  of  the  eyeball.    See  p.  13. 


f 


nc 


Fia-  2 . 


fi?3. 


PLATE  III. 

Figure  1. — This  represents  a  case  of  medullary  fungus  of  the  eye- 
ball in  its  second  stage,  as  described  at  p.  213,  et  seq. 

Figure  2. — ^A  case  of  sclerotic  staphyloma  from  traumatic  inflam- 
mation of  the  eye.  In  this  figure  there  is  a  good  representation  of 
varicose  vessels.    See  pp.  152, 153, 190,  et  seq. 

%. 

Figure  3. — A  case  of  melanosis  of  the  eyeball,  in  which  the  iris  has 

been  detached  at  one  part  of  its  circumference,  and  the  black  mass 
is  nuiking  its  appearance  from  behind,  as  also  through  the  sderotics 
near  the  cornea.    See  p.  218. 
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PLATE  IV. 

Figure  1. — The  third  case  of  hydatid  in  the  anterior  chamber, 
referred  to  at  p.  207.  The  body  and  head  of  the  animal  are  pro- 
truded from  the  tail  vesicle. 

Figure  2. — Represents  a  case  of  dislocation  of  the  lens  into  the 
anterior  chamber  ;  the  lens  being  still  dear,  see  p.  502.  This  figure 
also  illustrates  the  mode  of  fully  exposing  the  front  of  the  eyeball  for 
examination,  as  aboye  described  at  p.  13. 

Figure  3. — Represents  the  third  case  of  cyst,  in  connexion  with 
the  iris,  aboye  described  at  p.  211. 
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PLATE  V. 

Figure  1. — This  represents  a  case  of  granular  conjunctiya  with 
pannus.  The  lower  eyelid  is  held  everted  to  show  the  vesicular 
granulations  just  within  its  border,  and  also  on  the  conjunctiva  of  the 
lower  palpebral  sinus.  The  upper  lid  is  slightly  elevated  to  allow  the 
upper  part  of  the  cornea,  which  is  the  seat  of  the  pannus,  to  be  fully 
seen. 

Figure  2. — The  bottom  of  the  left  eye  in  a  case  of  amblyopia,  as 
seen  by  means  of  the  ophthalmoscope.  The  retina  is  congested  and 
its  transparency  somewhat  impaired. 


THE 

PBmCIPLES  AND  PEACnCE 

OF 

OPHTHALMIC  MEDICINE  AND  SURGERY. 


CHAPTER  I. 

Section  I. — Ophthalmoscopy,   ob  Exploration   of   the 
Eyes  in  order  to  a  Diagnosis. 

In  exploring  the  eyes  for  the  purpose  of  establishing  a 
diagnosis,  attention  has  to  be  directed,  on  the  one  hand,  to 
such  material  changes  in  the  constitution  of  those  organs 
as  the  surgeon  himself  can  directly  see  or  touch,  or,  at  least, 
infer  from  cognizable  marks  or  symptoms; — and,  on  the 
other  hand,  to  the  disturbance  of  sight,  pain,  and  other 
morbid  sensations  in  the  affected  organs,  regarding  which 
the*patient  himself  can  alone  furnish  explicit  information — 
though  even  on  this  head  the  surgeon  may  also  infer  some- 
thing from  his  own  observation. 

The  first  of  these  two  kinds  of  exploration  is  called  ol^ec;- 
tive ;  the  second,  subjemve. 

objective  exploration  of  the  eyes. 

At  first  the  eyes  should  be  viewed  merely,  not  touched. 
This  precaution  it  is  important  to  observe,  especially  in 
inflammations,  in  order  to  avoid  causing  an  increased 
deteiminaliou  of  blood,  laciymation,  &c.,  which,  in  ewc^V 
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2  OBJECTIVE   EXPLORATION  OF  THE  ETES. 

cases,  are  apt  to  be  occasioned  by  the  slightest  touch,  and 
which  might  complicate  the  appearance  natural  to  the  in- 
flammation, and  give  an  erroneous  yiew  of  the  nature  of 
the  case.  In  an  hospital,  the  pupils  should  not,  on  any 
account,  be  permitted  to  touch  the  eyes  of  a  patient,  before 
the  surgeon  has  made  his  ei^amination. 

The  surgeon  should,  in  succession,  glance  at  the  eye- 
brows and  orbital  margins,  the  eyelids  and  their  movements, 
the  borders  of  the  eyelids  and  state  of  the  eyelashes,  and 
the  comers  of  the  eyes,  noting  the  presence  or  absence  of 
lacrymation.  He  should  then  pass  in  review  the  form  and 
appearance  of  the  eyeballs  generally — ^their  size  and  degree 
of  prominence— movements  and  direction — ^the  correspon- 
dence of  their  axes — ^the  appearance  and  colour  of  the  white 
of  the  eye — ^the  aspect  of  the  cornea — the  colour  of  the  iris 
— and  the  state  of  the  pupil. 

The  general  bearing  of  the  patient,  and  the  expression  of 
his  features,  should  not  be  left  unobserved.  The  informar 
tion  thus  obtained  will  sometimes  reveal  the  nature  of  the 
case,  or  will  guide  in  the  further  exploration  of  it.  By  the 
ffeneral  bearing  of  the  patient,  and  the  expression  of  his 
features,  it  will  be  seen,  for  example,  if  he  is  affected  with 
intolerance  of  light — ^if  he  be  blind  from  amaiurosis,  or  blind 
from  cataract. 

The  patient,  intolerant  of  light,  keeps  his  head  bent 
down,  and  covers  his  eyes  with  his  hands,  in  order  to  pro- 
tect them  from  the  light.  The  eyelids  are  spasmodically 
closed,  and  at  the  same  time  the  eyebrows  are  knit  and 
depressed,  and  the  cheeks  drawn  up,  so  that  there  is  great 
distortion  of  the  whole  features.  There  is  greater  or  less 
lacrymation. 

Whilst  the  conflrmedly  amaurotic  patient  moves  about 
with  an  air  of  uncertainty,  his  head  erect,  and  the  eyes  wide 
open — not  converged  and  fixed  on  any  object,  but  staring 
forward  as  if  on  vacancy — ^perhaps  moving  about  in  a  vacil- 
lating manner,  or  squinting,  the  cataractous  patient  is  more 
steady  in  his  gait ;  and  with  his  head  bent  forwards,  his 
eyes  balf  closed,  his  eyebrows  knit  and  depressed,  he  moves 
and  directs  the  eyes  naturally  and  steadily,  in  an  explora- 
tory manner. 

This  survey,  constituting  the  first  step  in  the  objective 
exploration  of  the  eyes,  may  be  taken  during  the  time  the 
patient  is  coming  into  the  room,  and  relating  the  history  of 
Lis  case.    In  the  subsequent  steps  of  the  objective  explora- 


EXFLOBATION  OF  THE   EYEBfiOWS,  ETC.  3 

tion,  attention  should  be  carefully  directed  to  the  relations 
which  may  exist  between  the  appearances  observed  and  the 
patient's  sensations — ^pain,  tolerance  or  intolerance  of  light, 
and  state  of  vision  as  elicited  in  the  subjective  exploration. 
Most  probably  the  general  objective  survey,  now  indi- 
cated, in  conjunction  with  the  subjective  examination,  to 
be  spoken  of  by-and-by,  will  direct  the  practitioner  to  the 
setlfc  of  the  disease.  On  this  part  he  will  accordingly  fix  his 
attenftkmy  and  subject  it  to  the  detailed  scrutiny  necessary 
to  enable  him  to  discriminate  exactly  the  nature  of  the  case. 
The  account  of  the  mode  of  conducting  the  objective  explo- 
ration of  the  different  parts  of  the  eye  in  detail,  to  which  I 
now  proceed,  will  necessarily  include  references  to  the  prin- 
cipal morbid  conditions  of  the  organ, — ^in  fact,  will  consti- 
tute an  epitome  of  the  pathology  of  the  eye. 

JExploraiion  of  the  eyebrows,  and  orbital  margins. 

The  affections  of  the  eyebrow^  and  orbital  margins  do 
not  require  much  exploration  for  their  diagnosis,  a  glance 
and  a  few  touches  being  in  general  sufficient,  except  in  the 
ease  of  a  fistulous  opening  at  the  margin  of  the  orbit,  when 
it  may  be  necessary  to  introduce  a  probe  to  ascertain  the 
extent  and  direction  of  the  fistula,  and  state  of  the  bone. 

The  skin  forming  the  boundarv  of  the  inner  canthus  of 
the  left  eye  of  a  man  who  had  had  syphilis  about  two  years 
before,  was  the  seat  of  what  appeared  a  small  ulcer  covered 
with  doughy-looking  matter.  On  probing  this,  the  instru- 
ment coidd  be  passed  on  to  some  depth,  and  by  directing 
its  point  downwards,  it  entered  the  nose. 

Ill  injuries  and  affections  of  the  eyebrow  and  orbital 
mamns,  the  evelids  are  almost  necessarily  more  or  less 
implicated ;  and  it  is  to  be  remarked,  that  in  the  case  of 
blows,  contusions  and  wounds  of  the  eyebrow  and  margin 
of  the  orbit,  there  may  have  occurred  injurv  of  the  fifth 
pair,  concussion  of  the  retina,  or  even  of  the  brain,  and,  as 
a  consequence,  amaurosis. 

Li  the  exploration,  attention  is  directed  to  the  state  of 
the  skin  all  round  the  margin  of  the  orbit,  and  of  the  hairs 
of  the  eyebrow.  The  skin  may  be  the  seat  of  an  eruption, 
or  of  cicatrices.  The  hairs  may  have  fallen  off,  or  they  may 
be  the  seat  of  phtheiriasis.  Tumours  will  not  unfireq^uently 
come  under  notice  in  the  eyebrows,  or  connected  with  the 
margin  of  the  orbit.    The  injuries  met  with  are  bums,  froia 

b2 
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which  the  eyelids  in  general  suffer  most ;  contusions  and 
wounds  with  ecchymosis. 

The  affections  found  more  particularly  seated  in  the 
margin  of  the  orhit,  besides  fracture,  &c.,  which  may  com> 
plicate  the  injuries  just  refeired  to,  are  inflammation  and 
abscess,  involving  the  periosteum  and  bone.  Abscess  mani- 
fests itself  by  a  dark  red  swelling,  which  at  last  bursts  and 
discharges  a  thin  or  curdy  matter.  The  carious  or  necrosed 
bone  is  felt  bare  and  rough,  on  the  introduction  of  a  probe 
through  the  opening,  now  become  fistulous.  Lastly,  the 
margin  of  the  orbit  may  be  thickened  from  periostosis,  or 
hyperostosis,  or  be  the  seat  of  an  exostosis,  or  of  an  osteo- 
sarcomatous  tumour. 

Exploration  of  the  eyelids ,  and  their  tarsal  torder,  includ- 
ing the  state  of  the  ciUa  and  Meibomian  apertures. 

The  points  to  be  noticed  in  regard  to  the  eyelids,  are : — 
first,  their  position,  their  connexions,  and  their  movements ; 
then  their  organic  condition  generally,  and  that  of  their 
tarsal  border  in  particular ;  the  direction  of  the  eyelashes, 
the  state  of  the  Meibomian  apertures,  and  of  the  Meibomian 
discharge,  as  indicated  by  the  presence  or  absence  of  incrus- 
tation of  the  eyelashes. 

The  morbid,  changes  in  position,  which  the  eyelids  may 
be  found  to  present,  are,  eversion  or  ectropium,  inversion  or 
entropiumf  retraction  and  shortening  or  lagophthaJmus.  The 
morbid  connexions  are,  adhesion  to  each  other's  edges,  or 
anehyhhlepharon,  which  may  be  either  mediate  or  imme- 
diate, total  or  partial,  congenital  or  accidental ;  and  adhe- 
sion of  the  inner  surface  of  one  or  both  eyelids  to  the  globe, 
or  symblepharon,  which  may  likewise  be  mediate  or  imme- 
diate, total  or  partial. 

In  proceeding  to  indicate  the  morbid  changes  to  which 
the  movements  of  the  eyelids  are  subject,  it  mav  be  useful 
to  premise  that  it  is  chiefly  by  the  movements  of  the  upper 
eyelid  that  the  open  or  closed  state  of  the  eye  is  produced. 
The  upper  eyelid  is  both  vertically  and  horizontally  larger 
than  the  lower,  and  in  the  closed  state  dining  sleep  covers 
much  more  of  the  front  of  the  eyeball ;  but  in  volimtary  or 
forced  closure  of  the  eye,  the  lower  eyelid  is  drawn  up,  being 
at  the  same  time  impressed  with  a  horizontal  movement 
towards  the  inner  angle,  by  the  action  of  the  orbicularis 
{mlpebrarum  muscle,  and  meets  the  upper  lid  half-way. 
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Or,  if  tiie  upper  lid  be  immovably  retracted  under  tbe  edge 
d  tbe  orbit,  either  by  disease,  or  by  the  finger  for  the  sake 
of  experiment,  the  lower  eyelid  can  of  itself  almost  entirely 
cover  the  whole  front  of  the  eyeball.  When  the  action  of 
the  orbicularis  ceases,  the  lower  eyelid  falls  back  into  its 
former  state  by  its  own  elasticity  and  that  of  the  skin  of  the 
cheek.  It  is  by  the  levator  palpebrae,  that  tbe  open  state 
of  the  upper  eyelid  is  maintained.  In  winking,  the  upper 
eyelid  falls  and  the  lower  rises  considerably,  in  consequence 
of  the  momentary  action  of  the  orbicularis. 

Nictitation  may  be  observed  to  be  morbidly  frequent. 
The  eyelids  may  be  affected  with  a  twitching  or  quivering 
motion,  which  is,  however,  sometimes  so  slight  as  not  to  be 
very  apparent .  to  the  observer,  though  felt  by  the  patient 
himself  as  a  very  annoying  throbbing.  Or,  they  may  be 
spasmodically  closed  intermittently,  or  remittently,  or  con- 
tinuously,— a  symptom  usually  of  l^e  presence  of  a  foreign 
particle  in  the  eye,  inflammation  of  the  conjimctiva,  or  of 
intolerance  of  light 

The  movements  again  may  be  defective,  or  lost  from 
pandysis;  There  may  be  a  constant  open  state  of  the  eye, 
fiom  palsy  of  the  orbicularis  muacle'—paralytio  lagophtluilr 
mm.  Or,  the  upper  eyelid  may  hang  down  over  the  eye 
from  palsy  or  atony  of  the  levator  palpebrsB  superioris — 
paraty tie  ptosis.  In  the  former  case,  there  will  probably  be 
found  paby  of  the  other  muscles  of  the  same  side  of  the 
fibce ;  in  the  latter,  on  raising  the  eyelid  with  the  finger,  the 
eyeball  will  probably  be  found  more  or  less  fixed,  incapable 
of  being  turned  inwards,  upwards,  or  downwards,  from  con- 
e<Mnitant  paralysis  of  those  muscles  of  the  eyeball  which,  in 
common  with  the  levator  palpebrsa,  are  supplied  by  the 
third  pair  of  nerves; — ^perhaps  also  dilatation  of  the  pupil. 

The  eyelids  may  be  the  subject  of  various  injuries,  such 
as  boms  and  scalds ;  contusions  with  ecchymosis,  wounds 
incised,  or  lacerated,  or  poisoned,  as  by  the  stings  of  the 
scorpion,  wasp,  &c. 

The  eyelids  are  sometimes  the  original  and  principal 
seat  of  erysipelas.  In  erysipelas  of  the  face  they  are  always 
involved.  They  may  be  the  seat  of  phlegmonous  inflam- 
mation, in  which  case,  the  redness,  which  is  intense,  and 
swelling,  are  circumscribed,  and  the  part  very  painful  to  the 
touch.  Sometimes  they  present  black  sloughs  from  gan* 
gienoos  inflammation.  Both  erysipelatous  and  phlegmo- 
nous inflammation  of  the  eyelids  are  to  be  distinguished  from 
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the  sympathetic  inflammatory  oedema  of  these  parts,  which 
attends  some  of  the  inflammations  of  the  eye,  especially  the 
piuiilent  inflammations  of  the  conjunctiya. 

The  eyelids  are  oiten  simply  oedematous,  sometimes  em- 
physematous. 

In  children  the  eyelids  are  frequently  aflected  with  ponigo 
larvalis. 

The  eyelids  may  be  the  seat  of  syphilitic  ulcerations. 
In  infants  aflected  with  syphilis,  the  eyelids,  and  other  parts 
of  the  face  and  body  are  covered  with  an  eruption  of  flat 
broad  pustules  which  break,  scab,  and  spread.  Such  children 
have  a  peculiarly  wrinkled  and  withered  expression  of  face. 

The  eyelids  may  be  the  seat  of  nseyus  matemus,  of  warts, 
and  of  different  kinds  of  tumours.  Lastly,  they  may  be 
found  cancerous. 

In  regard  to  the  tarsal  borders  of  the  ^elids,  it  is  to  be 
premised  that  they  are  broad  surfaces.  The  border  of  the 
upper  eyelid  is  about  one-twelfth  of  an  inch  broad ;  that  of 
the  lower  about  one-fifteenth.  The  edge  bounding  the  bor- 
der anteriorly  corresponds  to  the  insertion  of  the  eyelashes 
and  is  round.  The  posterior  edge  is  much  sharper  and 
more  defined  than  the  preceding,  and  is  the  place  where  the 
delicate  integument  of  the  border  of  the  eyeHd  is  continued 
into  the  palpebral  conjunctiya.  On  the  border  of  either 
eyelid  between  the  two  edges  or  boundaries  just  described, 
but  nearer  the  posterior  than  the  anterior,  and  parallel  to 
them,  there  is  observable,  on  close  inspection,  a  row  of 
minute  pores — the  execretory  mouths  of  the  Meibomian 
folHcles.     Fig.  1,  p.  9. 

The  tarsal  border  of  the  eyelids  may  be  found  inflamed — 
perhaps  ulcerated  {ophthalmia  tarsi),  in  which  case  the  eye- 
lashes wiU  be  incrusted  partly  with  dried  Meibomian  dis- 
charge, partly  with  the  discharge  from  the  ulcers.  Hor- 
deolum, or  stye,  is  another  form  of  inflammation  of  the  firee 
margin  of  the  eyelids.  Inflammation  and  abscess  of  the 
Meibomian  follicles  simulates  the  appearance  of  stye  ex- 
ternally, but  is  a  rarer  occurrence.  The  eyelids,  at  their 
edges,  or  close  to  their  edges,  may  present  small  tumours, 
thickening,  and  callosity,- unattended  by  any  great  degree 
of  inflammation,  viz.,  chalazion,  tylosis,  &c. 

The  eyelashes  are  sometimes  the  seat  of  phtheiriasis, 
which  is  apt  to  be  overlooked,  except  a  close  examination 
be  made.  Madarom,  or  loss  of  the  eyelashes,  is  at  once 
recognised. 
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The  eyelashes  are  often  found  in  greater  or  less  numbers 
turned  in  against  and  irritating  the  eyeball,  constituting 
trieJuagis  and  diitichiasis.  The  surgeon  should  alwajs  take 
particular  care  to  assure  himself,  therefore,  of  the  durection 
of  the  eyelashes  in  cases  of  chronic  ophthalmia ;  and  in  order 
to  do  so,  and  to  see  properly  the  broad  surface  of  the  tarsal 
border,  and  the  state  of  the  Meibomian  apertures,  the  eye- 
Uds  should  be  slightly  everted  by  gentle  nressure  with  the 
point  of  the  finger  on  the  skin  of  the  eyelid,  the  eyelashes 
oeing  kept  between  the  finger  and  the  skin. 

By  this  means  it  will  generally  be  at  once  seen  if  any  of 
lli0«y«faidies  are  growing  in  against  the  eveball.  Sometimes, 
however,  such  eyelashes  are  so  pale  and  fine  that  they  are 
apt  to  escape  notice.  The  presence  of  these  may  often  be 
detected  by  attention  to  the  loUowing  point  when  they  might 
otherwise  be  overlooked : — the  tears,  of  which  there  is  in 
soch  cases  generally  more  than  usual,  rise  up  around  the 
pale  misdirected  eyelashes,  and  between  the  eyelid  and 
eveball,  by  capillanr  attraction,  and  occasion  a  marked  re- 
jection (» light  at  the  place. 

One  or  more  of  the  Meibomian  apertures  may  become 
covered  with  a  thin  film,  apparently  of  epidermis,  which 
prevents  the  escape  of  the  secretion,  so  that  the  latter  accu- 
mulates and  raises  the  film  up  into  a  small  elevation  like  a 
pblyctenula.  The  Meibomian  discharge  is  increased,  when- 
ever there  is  any  irritation  ot  the  edges  of  the  eyelids,  and 
espeoiaUy  of  the  palpebral  conjunctiva. 

The  posterior  edge  of  the  tarsal  border,  which  is  in  its 
natural  state  sharply  defined,  may  be  found  rounded  or 
obliterated,  in  consequence  of  chronic  inflammation  of  the 
pa^)ebral  conjunctiva  and  of  the  integument  of  the  tarsal 
ooider. 

Explaratum  of  the  conjunctival  surface  of  the  eyelids,  and 
of  the  palpebral  sinuses. 

The  lower  eyelid  is  everted  for  the  purpose  of  examining 
its  inner  surface,  bv  simplv  drawing  aown  the  skin  of  the 
lid  and  cheek  ;  and  in  order  that  the  lower  palpebral  sinus 
Hiay  be  fully  exposed,  the  patient  is  to  be  desired  to  tiun 
the  eyeball  upwards,  while  the  lower  eyelid  is  thus  held 
down  and  everted. 

The  upper  eyelid  does  not  admit  of  being  so  readilv 
everted  as  the  lower ;  and  as  the  operation  is  attended  with 
spme  uneasiness  to  the  patient,  it  ought  not  to  be  liad  i^ 
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course  to  unless  the  glimpse  of  the  inner  surface  of  the 
eyelid,  which  maj  he  ohtained  hj  raising  the  upper  eyelid, 
and  drawing  it  slightly  from  contact  with  the  eyehaJl  hy 
pressing  up  the  skin  of  the  eyehrow  and  eyelid  itself,  prove 
msufficient  to  satisfy  the  surgeon  of  the  state  of  parts.  If 
there  is  reason  to  suppose  that  a  foreign  hody  is  lodged 
mider  the  eyelid,  then  eversion  is  the  only  means  of  detect- 
ing and  removing  it. 

In  order  to  evert  the  upper  eyelid,  lay  hold  of  the  eye- 
lashes hetweeu  the  forefinger  and  thumh  of  the  right  hand, 
for  the  right  eye — and  vi4fe  versa — ^in  such  a  way,  that  whilst 
the  eyelashes  are  securely  held,  the  points  of  the  thumh  and 
forefinger  may  extend  a  little  heyond  their  insertion,  so  that 
the  former  may  he  applied  to  the  hroad  horder,  and  the 
latter  to  the  outer  surface  of  the  eyelid.  Having  thua  got 
a  secure  hold  of  the  eyelid,  draw  it  away  fix)m  contact  with 
the  eyeball,  and  then,  whilst  applying  counter  pressure 
downwards  on  the  outer  siurface  of  me  eyelid,  opposite  the 
orbital  margin  of  the  tarsal  cartilage,  raise  the  ciHary 
margin  upwards.  The  coimter  pressure  may  be  applied 
either  by  the  thumb  of  the  free  hand,  or  what  most  people 
find  better  adapted  to  the  purpose,  by  a  thick  probe. 

The  whole  extent  of  the  upper  palpebral  sinus  cannot  be 
exposed  like  the  lower.  To  explore  it  a  probe  must  be  used, 
whilst  the  everted  lid  is  kept  as  much  as  possible  withdrawn 
from  the  eyeball,  and  the  patient  directed  to  turn  the  eyeball 
downwards. 

By  everting  the  eyelids,  the  state  of  the  palpebral  con- 
junctiva is  ascertained ;  whether  it  be  inflamed  or  granular, 
and  whether  there  be  growths  connected  with  or  projecting 
at  the  inner  surface  of  the  eyelids,  as  chalazia.  By  the 
eversion  of  the  eyelids  also,  foreign  bodies  in  the  eye  are 
readily  detected  and  removed.  Small  particles  are  especially 
apt  to  adhere  to  the  inner  surface  of  the  upper  eyelid. 

Exploration  of  the  angles  of  the  eye,  and  of  the  lacrymal 
organs,  as  regards  their  general  state. 

The  inner  and  outer  comers  of  the  eye,  where  the  eyelid* 
join,  are  called  cantJd,  The  outer  canthus,  generally  speak- 
ing, forms  an  acute  angle ;  but  on  close  examination,  it  is 
observed  that  the  apex  is  rounded  off*,  somewhat  prolonged 
and  turned  slightly  downwards.  The  conformation  of  the 
inner  canthus  is  altogether  peculiar  and  rather  complicated. 
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At  the  inner  canthiis,  the  palpebral  fissure  is  prolonged  into 
a  seccmdary  fissure,  tiie  borders  of  which  being  destitute  of 
cartilage,  are  not  firm  and  square,  but  soft  and  rounded. 
The  secondary  fissure  is  closed  by  the  action  of  the  orbicu- 
laris muscle  at  the  same  time  as  the  eyelids.  The  space 
within  the  inner  or  nasal  canthus  is  called  locus  l<ierymali$. 
The"  state  of  the  outer  canthus  is  readily  ascertained  by 
slightly  drawing  the  eyelids  firom  each  other.  The  most 
ormnary  morbid  condition  met  with  there,  is  abrasion  or 
oloeration  of  the  skin.  Sometimes  there  is  eversion — some- 
times inversion. 


Kg.l. 

An  eye,  with  the  eyelids  divided  vertically,  and  the  outer 
halves  everted,  to  show  the  orifices  of  the  ducts  of  the  la- 
crymal  gland,  into  which  hairs  are  inserted.  The  letters  a 
and  h  indicate  respectively  the  upper  and  the  lower  puncta 
lacrymalia.  Along  the  horder  of  tiie  eyelids  are  observed  the 
Meibomian  apertures. 

The  parts  situated  at  the  inner  canthus  are  exposed,  by 
drawing  the  eyelids  firom  each  other,  and  at  the  same  time 
aUghtly  evertmg  them.  At  the  inner  extremity  of  the 
border  of  eitlier  eyelid,  where  the  fissure  of  the  nasal 
canthus  begins,  the  papillary  eminence  called  lacrymdL  pa- 
piUa  is  seen,  with  the  small  orifice  in  its  summit  called 
laerynuU  pointy  of  such  a  size  as  so  admit  a  bristle.  These 
lacrymal  points  are,  horn  their  larger  size  and  situation, 
sufficiently  conspicuous  not  to  be  confounded  with  a 
Meibomian  apeiture.    In  the  natural  state,  the  lacrpdol 
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papillsB  are  inclined  towards  the  lacus  lacrymalis.  The 
lower  papilla  is  somewhat  more  prominent  than  the  upper, 
and  situated  somewhat  more  towards  the  temple.  At  the 
hottom  of  the  lacus  lacrymalis,  is  the  lacrymal  caruncle, 
and  hetween  it  and  the  white  of  the  eye,  the  semilunar  fold. 
The  semilunar  fold  and  lacrymal  caruncle  may  be  found 
swoln  and  enlarged  (encanthis  inflammatoria) ;  sometimes 
the  seat  of  growths  (encanthis  fungosa). 

In  reference  to  the  exploration  or  the  state  of  the  se- 
creting lacrymal  organs,  it  is  to  be  remembered  that  the 
lacrymal  gland  consists  of  two  masses,  an  upper  and  a 
lower.  The  former  is  that  which  lies  in  the  lacrymal  £o6a& 
of  the  frontal  bone ;  the  latter,  composed  of  a  loosely  con- 
nected aggregation  of  small  lobules,  extends  from  the  upper 
mass  down  to  the  outer  part  of  the  upper  margin  of  the 
tarsal  cartilage  of  the  upper  eyelid,  in  the  substance  of 
which  it  lies  at  the  outer  part,  and  may  be  seen  shining 
through  the  conjunctiva  on  everting  the  upper  eyelid.  The 
ducts  of  the  lacrymal  gland  are  some  twelve  m  nimiber, 
very  slender,  and  open  by  as  many  minute  orifices  on  the 
surface  of  the  conjunctiva,  lining  the  inside  of  the  upper 
eyelid,  arranged  in  a  row,  extending  from  the  outer  canthus 
inwards  for  about  half  an  inch,  ana  parallel  to,  but  a  littie 
above,  the  outer  part  of  the  upper  margin  of  the  tarsal 
cartilage.    Fig.  1. 

In  exploring  the  derivative  lacrymal  organs,  the  ap- 
pearance of  the  region  of  the  lacrymal  sac  should  be  par- 
ticularly noted.  If  there  is  marked  redness,  circumscrioed 
swelling,  and  pain  even  on  the  slightest  touch,  with  great 
oedema  of  the  eyelids,  the  case  is  one  of  acute  dacryocystitis. 
If  there  is  less  marked  redness,  merely  unnatural  fulness, 
with  pain  only  on  pressiure,  and  when  pressure  is  made,  if 
there  takes  place  regurgitation  of  tears  with  puriform 
mucus,  through  the  puncta,  the  case  is  one  of  chronic  da^ 
eryooystitis.  If  there  is  a  large  indolent  tumour,  more  or 
less  hard,  perhaps  livid,  pressure  on  which  does  not  cause 
any  evacuation  of  matter  either  through  the  puncta  or  into 
the  nose,  the  case  is  one  of  mucocele;  it  is  to  be  remem- 
bered, however,  that  exostosis  of  the  bony  wall  behind  the 
lacr^al  sac  sometimes  occmrs,  causing  a  tumour  of  closely 
similar  characters.  If  there  is  a  large  flaccid  tumour  with- 
out pain,  much  or  any  redness,  readily  yielding  to  the 
pressure  of  the  finger ;  and  if  on  that  pressure  a  mucous 
matter  is  evacuated  through  the  puncta,  but  especially  into 
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the  nose,  the  case  is  one  of  nUaxdHon  of  the  lacrimal  toe. 
LasUy,  if  there  is  a  fistulous  opening  leading  into  the  sac, 
the  case  is  one  otJUtula  of  the  laerymdl  sac. 

A  kind  of  scroralous  inflammation  of  the  skin  and  suh- 
jacent  cellular  tissue  in  the  region  over  the  lacrymal  sac 
sometimes  occiurs,  running  into  difiuse  ahscess  {anehilops)^ 
idiich,  bursting  externally,  leaves  a  sinuous  ulcer  {agilops). 
This  sums  sometimes  communicates  by  ulceration  with  the 
laoymld  sac,  constituting  what  is  called  spurunu  fUtula 
of  it 

The  state  and  position  of  the  laciymal  papillie  and  puncta 
should  next  be  examined. 

In  addition  to  the  examination  now  detailed,  instrumental 
ei^loration  of  the  deriyatiTe  lacrymal  passages  may  in  cer- 
tam  cases  be  required,  to  determine  the  nature  ana  seat  of 
obstruction.  But  for  thi^,  see  under  the  head  of  diseases  of 
the  lacxymal  organs.  The  nostrils  at  the  same  time  require 
to  be  looked  to. 

The  state  of  the  lacrymal  discharge  is  to  be  noted.  If  the 
e^e  is  oyerflowing  in  tears,  it  is  to  be  determined  whether 
tms  is  owing  to  increased  discharge  from  the  gland — 
epiphora — or  to  diminished  or  obstructed  deriyation  of  the 
tears  towards  the  noae—stiUieidium  lacrymarum.  The  point 
is  determined  hj  ascertaining  the  state  of  the  derivative  ap- 
paratus. If  this  is  free  from  disease,  the  case  is  one  of 
epiphora ;  if  not,  it  is  one  of  stillicidium.  It  is,  however,  to 
be  observed,  that  stillicidium  and  epiphora  may  co-exist. 

Examination  of  the  form  and  appearance  of  the  eyebaUs 
generally,  their  size  and  degree  of  prominence. 

The  eyeballs,  otherwise  healthy,  may  be  unusually  pro- 
minent, apparently  from  infiltration  of  the  orbital  cellular 
tissue.  This  state  of  ejes  is  sometimes  found  along  with 
goitre.  When  the  eye  is  prominent  from  the  presence  of  a 
growth  in  the  orbit,  it  will  probably  be  at  the  same  time 
misdirected. 

In  general  dropsical  enlargement,  the  eyeball  may  not 
be  much,  if  at  all  misshapen,  nor  also  in  the  early  stages 
of  encephaloid  tumour,  &c.  But  in  staphylomatous  en- 
largement, and  when  the  encephaloid  tumour  is  much 
advanced,  there  is  very  evident  alteration  of  form  and  ap- 
pearance, as  well  as  increase  of  size  and  prominence. 

In  atrophy,  the  appearance  oi  the  eyes,  in  all  theee 
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respects,  may  be  little  or  not  at  all  changed,  but  it  is  found 
soft  to  the  touch.  In  a  greater  degree  of  atrophy,  the  eye- 
ball is  indented  in  the  situation  of  the  insertion  of  the  recti 
muscles. 

Examination  of  the  direction  and  movements  of  the  eyebaUs. 

In  strabismus,  if  the  properly  directed  eye  be  shut,  the 
patient  immediately  regains  command  over  the  previously 
squinting  eye  so  as  to  be  able  to  direct  it  to  any  object. 

Both  eyes  may  be  affected  with  squint,  though  one  only 
appears  to  be  so.  To  determine  this,  in  the  case  of  con- 
vergent squint,  for  example,  cover  the  eye  which  appears 
well  directed,  by  holding  the  hand  before  it,  and  desire  the 
patient  to  look  straight  before  him  with  the  previously  dis- 
torted eye.  While  he  is  doing  this,  look  behind  the  hand 
at  the  other  eye,  and  if  it  now  be  seen  distorted,  there  is 
double  squint ;  if,  on  the  contrary,  it  remains  straight,  it  is 
not  affected,  but  the  squint  is  connned  to  the  one  eye  alone. 

In  monocular  squint,  the  affected  eye  foUows  the  move- 
ments of  the  sound  one,  but  the  latter  alone  fixes  the  object. 
In  this  case,  if  the  squint  be  only  slightly  divergent,  it 
ceases  on  looking  at  distant  objects ; — ^if,  on  the  contrary,  it 
be  only  slightly  convergent,  it  ceases  on  looking  at  near 
objects. 

It  has  been  above  (page  6)  remarked,  that  in  paralytic 
ptosis  the  eyeball  may  be  found  incapable  of  being  turned 
inwards,  upwards,  or  downwards,  from  coincident  paralysis 
of  the  internal,  superior  and  inferior  recti  muscles,  which,  in 
common  with  the  levator  palpebrse,  are  supplied  by  the  third 
pair  of  nerves. 

Incapacity  to  turn  the  eye  in  the  above-mentioned  di- 
rections may,  however,  not  be  accompanied  by  much,  if 
an^,  ptosis.  The  power  of  the  external  rectus  being  unim- 
pairea,  the  eyeball  is  readily  turned  towards  the  temple. 
The  case,  therefore,  might  at  first  sight  be  taken  for  one  of 
divergent  strabismus.  The  continued  inability  to  turn  the 
eyeball  inwards  when  the  opposite  eye  is  shut,  will,  however, 
at  once  distinguish  it  from  that  defect;  whilst  the  con- 
comitant paralysis  of  the  superior  and  inferior  recti  will 
point  to  the  nature  of  the  case. 

Inability  to  turn  the  eyeball  outwards  indicates  paralysis 
of  the  external  rectus.  As  there  is  slight  incHnation  in- 
wards ill  consequence  of  the  unrestrained  action  of  the 
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internal  rectus,  the  case  reqnires  to  be  distinguished  from 
cony^rgent  strabismus.  By  closing  the  opposite  eye,  there- 
fore, it  will  be  seen  that  the  patient  is  still  unable  to  turn 
the  eye  towards  the  temple. 

Such  cases  of  luscitas,  or  immobilil^  of  the  eye  in  a  par- 
ticular direction  from  paralysis,  are  to  be  distinguished  from 
the  luscitas  depending  on  organic  contraction,  &c.,  of  the 
muscle  of  the  side  to  which  the  eyeball  is  turned. 

A  partial  rotatory  movement  of  the  eyeball  to  and  fro  on 
its  antero-postedor  axis  {omUatUm)  may  be  met  with ;  or  a 
movement  from  side  to  side— (ny«t^i^u«).  These  irregular 
movements  of  the  eye  are  of  most  common  occurrence  in 
persons  whose  sight  has  been  defective  from  an  early  period 
of  life. 

Exploration  of  the  front  and  interior  of  the  eyeball. 

The  points  to  be  noted  in  this  examination  are: — ^the 
state  of  the  white  of  the  eye,  that  is,  of  the  ocular  conjimc- 
tiva,  and  of  the  anterior  part  of  the  sclerotica,  including  the 
expansion  of  the  tendons  of  the  recti  muscles  underneath, 
the  state  of  the  cornea,  the  state  of  the  ins  and  pupil,  the 
state  of  the  aqueous  chambers  and  humour,  the  presence  or 
absence  of  opaque  appearances  behind  the  pupil ;  and,  lastly, 
the  degree  of  prominence  and  consistency  of  the  eyeball. 

Mode  of  exposing  the  front  of  the  eyeball  for  examination. 
— ^The  patient  should  be  seated  before  a  window,  in  such  a 
way  that  the  light  falls  obliquely  on  the  eye  to  be  examined, 
from  the  temporal  side,  whilst  the  surgeon,  placed  before 
the  patient,  applies  the  pulp  of  his  thumb  on  Vie  skin  of  the 
upper  eyelid,  previously  well  dried,  near  its  ciliary  margin, 
whilst  it  is  gently  closed,  and  raises  it  by  traction  of  the 
skin.  In  doing  tnis,  no  pressure  should  be  made  on  the 
eyeball,  but  the  skin  of  the  raised  eyelid  m^  be  secured  by 
pressure  against  the  margin  of  the  orbit.  The  lower  eyelid 
IS  to  be  depressed  to  the  extent  that  is  necessary  in  a  similar 
way,  by  the  fore  or  middle  finger  of  the  other  hand.  In 
separating  the  two  eyelids,  however,  it  is  to  be  remembered 
that  when  the  upper  is  much  raised,  the  lower  should  not 
be  much  depressed ;  and  when  the  lower  is  much  depressed, 
^e  upper  should  not  be  much  raised,  in  order  to  avoid 
putting  the  external  commissure  too  much  on  the  stretch. 

The  eyelids  being  thus  opened,  the  surgeon  can  look 
directly  into  tiie  eye,  or  from  any  one  side,  by  requesting 
the  patient  to  move  the  eye  in  different  directions. 
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To  avoid  irritating  the  eye  too  muoh,  the  eyelids  should 
not  be  kept  more  than  a  few  seconds  separated  at  a  time  ; 
they  should  be  occasionally  allowed  to  close,  and  after  a  few 
seconds,  re-opened  when  the  examination  requires  to  be 
prolonged. 

In  exploring  the  state  of  the  interior  of  the  eye,  illumina- 
tion greater  than  is  afforded  by  the  window  merely,  is  some- 
times necessaiy.  The  light  concentrated  by  means  of  a 
convex  lens,  about  two  inches  in  diameter,  and  three  or 
foiu*  inches  focus,  is  sufficient  for  all  practical  purposes,  in 
the  case  of  the  anterior  segment  of  the  eyeball,  comprising 
the  cornea,  aqueous  humour,  iris,  pupil,  and  ciystalline 
body.  For  the  exploration  of  the  posterior  segment  com- 
prismg  the  vitreous  body,  retina,  and  choroid,  an  instrument 
called  opMhalmosoope  or  speculum  oouU  has  been  recently  in- 
troduced. 

The  ophthalmoscope  in  its  original  form,  as  invented  by 
Dr.  Helmholtz,  of  Konigsberg,  consists  of  a  reflector  B  (Fig.  2), 
composed  of  four  plates  of  glass  laid  one  over  the  other,  which 
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Pig.  2. 

is  disposed  at  such  an  inclination  as  to  throw  the  light  from 
the  flame  A  into  the  eye  D.  The  observer's  eye  C  looks 
through  this  reflector  into  the  patient's  eye  in  the  same  di- 
rection as  that  in  which  the  light  is  tiirown  into  it.  As  the 
rays  of  light  reflected  from  iSie  illuminated  retina  of  the 
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patient  are,  after  leaviug  his  eye,  somewhat  couverged,  it  is 
necessary  that  they  he  rendered  divergent  hefore  entering 
the  ohserver's  eye,  in  order  that  they  may  come  to  a  focus  on 
his  retina.  This  is  effected  hy  the  mterposition  of  the  con- 
caye  lens  E  hetween  the  ohserver's  eye  and  the  reflecting 
plates. 

Modifications  and  improyements  of  Helmholtz's  principle 
are  to  be  found  in  the  ophthalmoscopes  of  Follin  and  Nachet, 
of  Coccius,  of  Bonders,  and  Epkeus,  and  of  Meyerstein. 

In  the  ophthalmoscopes  just  referred  to,  the  reflection  is 
effected  hy  plane  surfaces,  on  which,  however,  except  in 
Hehi^oltz's,  the  light  is  condensed  by  a  convex  lens.  In 
the  ophthalmoscopes  now  to  be  noticed,  the  reflection  of  the 
light  is  effected  by  a  concave  mirror,  whereby  its  concentra- 
tion is  at  the  same  time  secured.  The  annexed  is  a  diagram 
of  Buete's  ophthalmoscope.     The  rays  from  the  flame  re- 


Fig.  3. 

fleeted  by  the  concave  mirror  A  B  (of  10  inches  focus)  fall  in 
a  state  of  convergence  on  a  convex  lens  C,  in  front  of  the 
observed  eye.  By  this  the  rays  are  so  much  more  converged, 
that,  by  the  additional  refraction  they  undergo  on  entering 
the  eye,  they  quickly  come  to  a  focus,  cross  and  fall  in  a 
state  of  great  dissipation  on  the  retina,  so  that  this  is  exten- 
sively iUuminated.  The  observer's  eye  D  looks  through  a 
hole  in  the  middle  of  the  convex  mirror. 

The  ophthalmoscope  of  Ulrich  is  constructed  on  a  similar 
plan,  but  is  more  compactly  arranged. 

Anagnostakis's  ophthalmoscope  is  merely  the  concave 
mirror  (four  and  a  half  inches  focus). 

Jaeger's  ophthalmoscope,  which  appears  to  be  very  com- 
pact and  convenient,  m^  be  adjusted  with  either  a  plain  or 
a  concave  reflector  on  Helmholtz's  or  Ruete's  principle. 

The  use  of  the  ophthalmoscope  is  necessarily  limited  by 
the  capacity  of  the  eye  to  bear  the  hght. 

For  the  examination  of  the  eyes  in  children,  especially 
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when  affected  with  mtol«*anoe  of  light  and  hlepharospasmus, 
considerable  manag^nent  is  required,  and  even  some  degree 
of  gentle  force. 

The  surgeon  is  to  seat  himself  on  a  chair,  with  a  towel 
folded  longways,  laid  across  his  knees.  On  another  chair, 
on  the  surgeon's  left  hand,  and  a  little  in  front  of  him,  the 
niuse,  with  the  child,  sits  in  such  a  way  that  when  she  lays 
the  child  across  her  lap,  its  head  may  be  received  on  uie 
towel,  and  between  the  Knees  of  the  surgeon,  and  thus  held 
steadily.  The  nurse  now  confines  the  arms  and  hands  of 
the  child,  whilst  the  surgeon,  haying  dried  the  eyelids  with 
a  soft  linen  cloth,  proceeds  to  separate  them  by  applying  the 
point  of  the  forefinger  of  one  hand  to  the  bord^  of  the 
upper  eyelid,  and  the  point  of  the  thumb  of  the  other  hand 
to  the  border  of  the  lower,  and  then  sliding  them  against 
the  eyeball,  but  without  pressing  on  it,  towards  their  respec- 
tive orbital  edges.  This  mode  of  proceeding  obviates  the 
eversion  of  the  eyelids,  which  is  so  apt  to  tiie  place  imder 
the  circumstances.  The  eyelids  being  thus  opened,  they  are 
readily  kept  so  during  the  examination,  by  the  command 
which  the  points  of  the  finger  and  thumb,  resting  against 
the  edges  of  the  orbit,  have  of  their  borders. 

By  this  means  the  whole  front  of  the  eyeball  is  exposed, 
but  it  often  happens  that,  to  avoid  the  light,  the  eye  is  spas- 
modically turned  up,  so  that  the  cornea  is  in  a  great  measure 
concealed.  By  waiting  a  few  seconds,  however,  enough  of 
it  will  in  general  come  into  view  to  enable  the  surgeon  to 
judge  of  the  state  in  which  the  eye  is.  Having  completed 
this  part  of  the  exploration,  there  is  not  much  difficijdty  in 
so  everting  the  eyehds  as  to  ascertain  the  state  of  the  palpe- 
bral conjxmctiva. 

State  of  the  white  of  the  eye — ocida/r  conjunctiva, — The 
ocular  con  jimctiva  is  connected  to  the  sclerotica  underneath 
by  cellular  tissue  loose  enough  to  allow  the  former  to  alide 
somewhat  upon  the  latter.  At  the  margin  of  the  cornea  the 
cellulo- vascular  and  nervous  basis  of  the  sclerotic  conjxmctiva 
stops — what  of  the  conjunctiva  extends  over  the  cornea 
being  reduced  to  the  epithelium.  This  epithelium,  however, 
forms  a  thicker  layer  than  on  the  sclerotic  conjunctiva.  It 
is,  of  course,  intimately  adherent  to  the  proper  substance  of 
the  cornea. 

The  bloodvessels  of  the  ocular  conjunctiva  ramify  in  a 
direction  from  the  circumference  of  the  eyeball  towards  the 
cornea,  and  form  a  vascidar  circle  or  wreath  around  it,  but 
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send  no  Tossels  in  the  healthy  state  into  it.  Except  the  ra- 
mifications deriyed  from  the  seven  reoto-muscular  vessels, 
widcb  are  often  enlarged  and  tortuous,  the  vessels  of  the 
ocular  coniunctiva  can  be  seen  only  in  tbe  inflamed  state  of 
the  membrane. 

The  presence  or  absence  of  redness  is  a  point  which 
should  oe  first  noted  in  exploring  the  state  of  the  ocular 
ooa^junctiva.  If  there  is  redness,  it  is  easy  to  determine 
whether  it  is  the  redness  of  ecohymosis  or  the  redness  of 
inflammatory  congestion.  The  redness  of  ecchymosis  is 
dark  and  occurs  in  patches,  abruptly  defined,  without  any 
a|mearance  of  vascular  ramifications :  whilst  the  redness  of 
mflammatory  congestion  presents  contrary  characters,  as 
will  be  detailed  in  their  proper  places.  The  ocular  conjunc- 
tiva may  be  the  seat  of  pustules,  or  of  growths  of  various 
kmds,  such  as  pteiygiiun,  Pinguecula,  warts,  fimgus,  trioho- 
sis,  and  the  like.  It  may  be  found  stained  from  the  long- 
continued  use  of  nitrate  of  silver  drops,  &o. 

Iniuries  of  the  conjunctiva,  whether  mechanical  or  che- 
mical, force  themselves  on  the  attention ;  as  also,  in  general, 
thepresence  of  foreign  bodies  in  the  oculo-palpebral  space. 

The  cellnlar  tissue  between  the  coi\junctiva  and  sclerotica  is 
sometimes  the  seat  of  extravasations  of  blood,  suboor^unctivcU 
eeehymogis,  sometimes  the  seat  of  an  accumulation  of  serous 
fluid,  as  in  the  oedema  attending  erysipelatous  ophthalmia. 
It  is  sometimes  the  seat  of  a  more  serious  form  of  oedema, 
that  kno¥m  by  the  name  of  ohemom,  and  common  in  the 
purulent  inflammations  of  the  conjunctiva.  It  may  also  be 
the  seat  of  emphysema,  and  is  occasionally  so  of  phlegmon. 

8uue  of  this  white  of  the  eye — sclerotica,  including  the 
tuniea  tendmea,  or  expansion  of  the  tendons  of  the  recti 
mutdes. — ^In  the  natural  state  the  sclerotica,  including  the 
tunica  tendinea,  is  white  and  glistening,  like  other  fibrous 
membranes.  The  peculiar  appearance  of  the  white  of  the 
eye  is  owing  to  its  shining  uurongh  the  semi-transparent 
conjunctiva.  The  bluish  tinge  of  the  white  of  the  eye  in 
childhood  is  owing  to  the  thinness  of  the  sclerotica  at  that 
time  of  life,  allowing  the  dark  choroid  to  shine  through. 

In  the  healthy  state,  the  sclerotica  is  even  more  bloodless 
than  the  conjunctiva.  The  bloodvessels  seen  in  it  in  certain 
inflammations  are  very  minute,  and  converge  in  straight 
lines  towards  the  margin  of  the  cornea.  Opposite  the  in- 
sertion of  the  ciliary  ligament,  some  of  these  vessels  pierce 
the  sclerotica  to  gain  the  interior  of  the  eye,  where  they  30m 
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the  vessels  of  the  iris;  whilst  others  anastomose  with  the 
circumcomeal  vessels  of  the  conjiinctiTa. 

If  the  white  of  the  eye  is  red  from  inflammation,  the 
seat  of  the  vascularity,  wnether  in  the  conjunctiva  or  sclero- 
tica, becomes  a  question.  In  conjunctival  inflammation, 
the  vessels  of  the  sclerotic  conjunctiva  are  large,  somewhat 
tortuous,  and  arranged  in  a  reticular  manner;  the  colour  is 
scarlet,  or  brick  red,  and  it  may  be  deeper  towards  the  orbit, 
but  more  or  less  shaded  off  towards  the  cornea.  In  sclerotic 
injection,  the  redness  is  in  the  form  of  a  pink  or  lake-coloured 
zone,  encircling  the  cornea ;  the  injected  vessels  beinjg  very 
minute,  and  disposed  in  straight  radiating  lines,  as  if  from 
its  margin,  where  the  tint  is  deeper,  whilst  it  is  shaded  off, 
and  disappears  towards  the  orbit,  the  converse  of  what  oc> 
ciurs  in  me  injection  attending  conjimctival  inflammation. 
The  seat  of  the  injected  vessels,  whether  in  the  sclerotic 
conjunctiva,  or  in  or  on  the  sclerotica  itself,  is  easily  proved, 
supposing  any  doubt  exist,  by  making  the  conjunctiva  slide 
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?^  the  sclerotica,  when  the  vessels,  if  seated  in  the  con- 
junctiva, will  be  observed  to  move  along  with  it,  whereas, 
seated  in  the  sclerotica,  or  closely  applied  to  its  surface, 
"*®y  wil}  jenaain  stationary.    When  both  conjunctiva  and 


STATE    OF  CORNEA.  19 

sclefotica  are  injected  at  the  same  time,  the  pink  hair-like 
vessels  of  the  sclerotica  are  seen  stationary  through  the 
larger  meshes  of  the  sliding  conjunctiva.  But  when  the 
conjunctiya  is  very  much  injected,  the  state  of  the  sclerotica 
cannot  be  seen. 

Qrowihs  and  tumours  on  the  white  of  the  eye  are  to  he 
examined  as  to  whether  they  have  their  seat  in  the  coniunc- 
tira  only  as  in  pterygium.—ox  are  embedded  in  the  subcon- 
jonctiyeul  cellular  tissue,  as  in  hydatid  cysts, — or  have  their 
roots  in  the  sclerotica,  as  in  triehosis  bidbi.  The  sclerotica 
may  be  foimd  in  some  patt  unnaturally  prominent  and 
hlmeh-hhuik-^sclerotic  staphyloma. 

State  of  the  cornea. — ^The  prominence  and  breadth  of  the 
cornea,  the  state  of  its  margin,  its  connexion  with  tlie  scle- 
lotioa,  and  its  transparency  and  non-yascularity  in  the 
matore  and  healthy  state,  as  also  its  relations  to  the  iris, 
and  its  composition  of  three  principal  layers  of  different 
tissae,  viz.,  the  proper  substance,  forming  its  principal 
thickness ;  the  thick  epithelium,  or  conjimctiyal  layer  on  its 
anterior  surface ;  and  the  membrane  of  Descemet  on  its  pos- 
terior surface  are  circumstances  to  be  had  in  remembrance 
in  examining  whether  it  be  the  seat  of  disease. 

In  order  to  ascertain  the  prominence  of  the  cornea,  a 
profile  examination  of  it  should  always  be  made.  The  cor> 
nea  may  be  found  unnaturally  prominent ;  the  prominence 
may  be  spherical,  as  in  dropsy  of  the  aqueous  chambers 
after  cameitis,  or  conical  as  in  conical  cornea.  Besides  these 
unnatural  states  of  prominence,  in  which  the  transparency 
of  the  cornea  is  usually  still  more  or  less  retained,  there  is 
the  opaque  prominence  of  staphyloma,  which  may  be  either 
MrtLal  or  complete.  The  cornea  ma^  be  found  unnaturally  flat. 
By  a  profile  examination,  also,  it  will  be  seen  in  any  doubtful 
case  whether  an  opacity  is  seated  in  the  cornea,  or  not. 
Facets  and  small  ulcers  of  the  cornea  will  also  be  detected. 

The  usual  diameter  of  the  cornea  is  9-20th8  of  an  inch 
transyersely,  somewhat  less  yertically,  the  outline  of  the 
cornea  not  being  quite  circular,  but  rather  oval,  and  this  in 
the  literal  sense ;  its  small  end  being  that  next  the  temple. 
Any  morbid  increase  or  diminution  of  diameter  which  the 
cornea  may  present,  is  usually  an  accompaniment  of  increase 
or  diminution  in  the  size  of  the  eyeball  generally. 

State  of  margin  of  the  cornea. — Externally  the  sclerotica 
overLaps  or  encroaches  more  or  less  on  the  edge  of  the  cornea. 
In  certain  constitutions,  and  especially  in  old  persons,  tlie 
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overlapping  part  of  the  sclerotica  is  thicker  and  more  opaque 
than  usual — perhaps  also  encroaching  more  extensiyely  on 
the  cornea.  The  conjunctiva  covering  the  overlapping  scle- 
rotica, especially  when  the  latter  is  to  any  oonsiderahle  ex- 
tent, is  like  the  sclerotic  conjunctiva  generally,  composed  of 
hoth  chorion  and  epithelium;  and  cdthough  it  adheres  to 
the  suhjacent  overlapping  part  of  the  sclerotica  very  closely 
by  cellular  tissue,  it  oy  no  means  presents  the  same  intimate 
imion  with  the  subjacent  structure  which  the  extension  of 
conjimctival  epithelium  over  the  transparent  cornea  does. 
The  conjunctiva  covering  the  overlapping  part  of  the  scle- 
rotica has  a  vascular  connexion  witii  the  latter,  no  other- 
wise than  by  the  anastomoses  of  the  proper  vessels  of  each — 
a  vascular  connexion,  which  indeed  subsists  between  the 
sclerotica  and  conjimctiva  elsewhere.  The  disposition  just 
described  is  connected  with  a  point  in  the  pathology  of  the 
eye,  viz.,  the  bluish-white  ring  which  is  observed  to  encircle 
the  cornea  more  or  less  completely  in  certain  internal  in- 
flammations of  the  eye,  and  so  frequently  in  what  is  called 
arthritic  iritis,  that  it  has  been  considered  a  diagnostic  of  it, 
but  certainly  without  just  grounds. 

In  reference  to  the  cause  of  the  appearance,  it  is  to  be 
remembered  that  the  insertion  of  the  ciliary  ligament  is  at 
some  little  distance  from  the  apparent  margin  of  the  cornea; 
that  the  vessels  which  form  the  red  zone  of  the  sclerotica  in 
the  internal  inflammations  of  the  eye,  and  in  inflammation 
of  the  proper  substance  of  the  cornea,  are  vessels  which 
send  branches  inwards  to  the  iris,  opposite  the  ciliary  liga- 
ment, branches  outwards  to  anastomose  with  those  of  the 
conjunctiva,  and,  lastly,  branches  which,  following  the 
original  direction,  go  to  be  continued  into  those  newly 
developed  in  the  proper  substance  of  the  cornea.  These 
vessels  are  not  apparent  in  the  healthy  state,  and  one  set  of 
them  only  may  become  apparent  in  inflammation.  Thus, 
in  inflammation  of  the  ins,  they  will  be  apparent  only  as 
far  as  opposite  the  insertion  of  the  ciliary  ligament.  Between 
this  and  the  clear  part  of  the  cornea,  is  the  opaque  over- 
lapping part  of  the  sclerotica,  which  of  course,  not  being  in 
the  way  of  the  progress  of  the  vessels  towards  the  inflamed 
part,  remains  white  as  usual;  and  the  cornea  not  being 
aflected,  there  are  no  vessels  developed  in  its  proper  sub- 
stance. Hence  the  overlapping  part  of  the  sclerotica  is  seen 
in  contrast  between  the  abruptly  terminating  red  sclerotic 
zone,  on  the  one  hand,  and  the  transparent  cornea  (appear- 
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ing  dark  on  account  of  the  dark  structure  behind  it),  on  the 
other,  and  forms  the  bluish-white  ring. 

From  this  explanation,  the  bluish-white  ring  round  the 
cornea  ought  to  exist  more  or  less  in  all  internal  inflam- 
mations of  the  eye,  imless  obscured  by  vascularity  of  the 
conjunctiva  in  inflammation  of  the  cornea.  So  it  does ;  but 
in  persons  of  otherwise  sound  constitution,  and  not  of  ad- 
vanced age,  the  overlapping  sclerotica  is  so  transparent,  and 
sometimes  abo  so  narrow,  that  it  is  not  stronglv  contrasted 
by  the  transparent  cornea.  It  is  othewise,  nowever,  in 
certain  persons,  especially  such  as  are  advanced  in  life,  in 
whom  the  encroachment  of  the  sclerotica  and  fully-developed 
conjunctiva  on  the  cornea  exists  to  a  great  degree,  and  in  a 
very  opaque  state;  the  bluish-white  ring  then  appears  in 
the  exaggerated  distinctness  which  has  commonly  attracted 
the  notice  of  surgeons. 

Hie  condition  of  the  eye  necessarv  for  the  distinct  ap- 
pearance of  the  bluish-white  ring  round  the  cornea,  occurring 
principally  in  old  persons  of  bad  constitution,  and  these 
being  the  very  persons  in  whom  an  internal  inflammation 
of  the  eye  very  often  presents  what  is  called  the  arthritic 
character,  are  circumstances  which  readilv  explain  the  error 
of  supposing  the  bluish-white  ring  round  the  cornea  diag- 
nostical  of  arthritic  iritis. 

In  degeneration  of  the  structure  of  the  cornea,  the  limit 
between  its  margin  and  the  sclerotica  may  be  quite  obli- 
terated. 

Areas  Senilis  (Gerontoxon),  an  annular  opacity  of  the 
cornea  within  its  circumference,  which  occm^  in  advanced 
periods  of  life,  though  it  is  sometimes  observed  below  mid- 
dle age,  must  not  be  confoimded  with  the  bluish-white  ring 
round  the  extreme  margin  of  the  cornea,  just  described. 

The  opacity  is  about  the  twentieth  or  thirtieth  of  an  inch 
broad,  and  has  an  equal  breadth  of  nearly  clear  cornea 
intervening  between  it  and  the  circumference  of  the  cornea. 
Arcus  senilis  appears  first  at  the  upper  and  lower  parts 
of  the  cornea,  and  by  and  by  extends  all  roimd,  though  this 
does  not  always  happen. 
It  is  never  so  extensive  as  to  obstruct  vision. 
As  shown  by  Mr.  Canton,  the  opacity  depends  on  a 
deposit  of  granular  fat  in  the  interstices  between  the  corneal 
fibres. 

The  changes  in  the  transparency  which  the  cornea  may 
present,  are  very  various  in  seat,  degree,  extent,  and  nature. 
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As  regarda  seat,  they  are  distinguished  according  to  the 
different  layers  of  the  cornea  wWch  they  implicate.  But 
as  regards  nature  especially,  they  are  to  be  distinguished 
into  fliose  in  which  opacity  is  for  the  time  merely  a  secon- 
dary consideration  in  the  case,  viz.,  phlyctenulffi,  pustules, 
abscesses,  and  ulcers,  which  are  concomitants  of  inflamma- 
tion, and  those  in  which  the  opacity,  whether  removable  or 
not,  is  now  the  principal  defect,  viz.,  opacities  properly  so 
called. 

A  foreign  body  adhering  to  the  cornea  may  simulate  an 
opacity, 

Minute  opacities  of  the  cornea,  otherwise  previously  not 
very  evident,  are  brought  into  view  when  the  pupil  is 
dilated,  being  rendered  distinct  by  contrast  with  the  black 
background  formed  by  the  pupil. 

When  in  its  mature  state,  vessels  are  observed  in  the 
cornea,  they  are  new  formations  developed  from  the  lymph 
exuded  into  its  substance,  from  the  vessels,  in  a  state  of 
inflammatory  congestion,  of  the  adjoining  conjunctival  or 
sclerotic  circumcomeal  zone.  New  vessels  may  be  ob- 
served : — 1,  between  the  epithelium  and  proper  substance ; 
2,  in  the  proper  substance ;  3,  between  the  proper  substance 
and  membrane  of  Descemet — ^these  being  the  situations 
where  lymph  is  exuded  in  inflammation. 

Foreign  bodies  getting  into  the  eye,  especially  when  pro- 
jected with  force,  may  adhere  to  or  become  imbedded  in  the 
cornea.  The  cornea  is  subject  to  be  variously  injured  by 
mechanical  or  chemical  agents.  Certain  chemical  agents, 
such  as  mineral  acids  and  lime,  have  the  effect  of  rendering 
the  epithelium  of  the  cornea,  in  common  with  that  of  the 
conjunctiva,  white  and  opaque,  and  causing  it  to  become 
detached,  and  to  peel  off  from  the  proper  substance  of  the 
membrane. 

The  relation  between  the  iris  and  cornea  should  not  be 
passed  unnoticed  in  reviewing  the  state  of  the  comeac 
When  the  cornea  is  penetrated  by  ulcer  or  woxmd,  the  aque- 
ous humour  escapes,  and  the  iris  is  apt  to  be  prolapsed. 
Of  this  prolapsus  iridis  there  may  be  different  degrees,  ac- 
cording to  the  extent  of  destruction  of  the  cornea ;  and  as 
effects  of  different  degrees  of  former  prolapsus,  there  may 
be  found  synechia  anterior,  partial  staphyloma,  total  sta- 
phyloma. 

The  cornea  may  be  the  seat  of  growths  and  tumours. 

State  of  the  anterior  chamber t  and  aqueous  humour: — ^The 
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sixe  and  form  of  the  anterior  chamber  are  determined  by 
the  diameter  and  prominence  of  the  cornea,  on  the  one 
hand,  andthe  position  of  the  iris  on  the  other — whether  the 
latter  inclines  lorwards  to,  or  backwards  from,  the  cornea — 
circumstances  to  be  determined  by  examining  the  eye  from 
the  side  (p.  24). 

The  state  of  the  aqueous  hiunour  is  next  to  be  attended 
to— whether  it  is  of  natural  transparency,  or  whether  it  be 
mixed  with  any  foreign  matters,  in  the  form  of  lymph,  pus, 
or  blood. 

State  of  the  iris  and  pypU. — The  colour,  striated  aspect, 
and  position  of  the  iris,  and  the  state  of  the  pupillary  mar- 
gin, are  the  points  first  to  be  noted ;  then  the  form,  size,  and 
especially  the  motions  of  the  pupil. 

When  the  ins  is  inflamed,  its  surface  is  dim-looking,  and 
changed  in  colour — if  blue  to  green ; — ^if  blue-gray  to  ffreen- 
gray ; — if  green  to  yellow-green ; — ^if  dark  brown  to  reddish- 
brown  ; — if  bright  brown  to  yellow-brown.  Its  pupillary 
circle  is  often  distinctly  reddish  at  first;  but  when  lymph 
has  been  exuded  into  its  substance,  as  in  syphilitic  iritis, 
thepupillary  circle  presents  a  tawny  colour. 

Change  of  the  colour  of  the  iris  may  also  follow  an  injury 
of  the  eye ;  but  it  is  sometimes  met  with  in  cases  in  which 
it  is  alleged  there  has  been  no  preceding  inflammation,  or 
any  other  apparent  cause.  In  the  cases  referred  to,  how- 
ever, the  change  of  colour  is  attended  with  some  impair- 
ment of  the  sensibility  of  the  retina,  or  with  cataraxst,  mdi- 
cating  that  there  is  something  wrong  about  the  nutrition  of 
the  eye — probably  slow  inflammation. 

Sometimes  dark  spots  are  observed  on  the  iris,  looking  as 
if  its  proper  substance  were  at  the  place  gone,  and  the  uvea 
appearing,  or  even  protuding  through.  Somewhat  similar 
spots  may  be  met  with  in  healthy  eyes ;  but  the  spots  here 
refeired  to  are  met  with,  and  sometimes  very  large,  after 
long-continued  unhealthy  inflammation  of  the  iris,  syphi- 
litic, arthritic,  or  cachetic.  In  such  cases,  the  pupillary 
margin  is  adherent  to  the  lens,  and  the  middle  of  the  ins 
projects  towards  the  cornea.  The  proper  substance  of  the 
iris,  which  remains  evident,  is  much  changed  in  colour,  and 
presents  a  peculiar  fibrous  appearance.  This  change  in  the 
structure  of  the  iris  is  called  iridoncom,  or  staphyloma 
tneaf  from  its  having  been  supposed  to  be  a  protrusion  of 
the  uvea  through  the  proper  substance  of  the  iris. 

In  its  natural  state,  the  iris  is  plane,  neither  inolimng 
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back  towards  the  lens,  nor  forwards  towards  the  oomea. 
Sometimes  it  is  met  with,  in  consemienoe  of  diffisrent  mor- 
bid states  of  the  eye,  inclined  towards  the  oomea.  A  deoep- 
tive  appearance  of  this  often  occurs,  if  the  eye  be  viewed 
from  the  front  only ;  but  all  doubt  is  avoided  by  looking  at 
it  in  profile.  If  the  iris  still  retains  its  natural  planeness, 
the  pupil  will  be  seen  nearer  the  margin  of  the  iris  fdiich  is 
next  the  observer,  thus : — ^Fig.  5. 


Pig.  5. 


Fig.  6. 


Whereas,  if  the  iris  be  inclined  towards  the  cornea,  the  pu- 
pil will  be  seen  towards  the  opposite  margin,  thus  :* — ^Fig.  6. 

Sometimes  the  iris  is  inclined  back  from  the  cornea, 
being  concave  forwards,  instead,  as  in  the  preceding  case, 
convex.  Sometimes,  and  especially  in  the  cases  just  men- 
tioned, the  iris  is  seen  to  be  tremulous — to  shake  on  every 
motion  of  the  eye,  which  indicates  a  dissolved  state  of  the 
vitreous  humour. 

Besides  other  changes  in  the  pupillary  margin,  such  as 
the  tawny  colour  in  syphilitic  iritis,  thickening,  a  fringed 
appearance,  &c.,  there  may  be,  adhesion  of  it  to  the  capsule 
or  the  lens  (synechia  posterior),  producing  distortion,  con- 
traction, and  diminution  in  the  mobility  of  the  pupil.  Ana- 
logous changes  in  the  state  of  the  pupil  may  be  produced 
by  other  causes,  but  that  they  are  owmg  to  morbid  adhe- 

*  It  is  cnrious  to  see  how  very  generally  artists,  in  representing 
the  eye  in  profile,  have  committed  the  error  of  drawing  the  pupil  as 
it  appears  only  when  the  iris  is  unnaturally  inclined  towiurds  the 
cornea.  Anotiier  common  mistake  in  profiles  of  the  eye  is  the  mon- 
itroos  size  of  the  palpebral  fissure. 
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sions  will,  in  general,  be  observed,  on  careM  examination, 
and  yeiy  certunly  if  belladonna  be  apnlied :  for  by  this  the 
free  parts  of  the  margin  of  the  pupil  wul  be  dilateo,  and  the 
adhesions  rendered  yery  evident,  whilst  the  distortion  of  the 
pupl  will  be  much  increased. 

The  iris  may  be  adherent  by  some  part  to  the  cornea, 
tyneeJUa  anterior,  or  partial  staphyloma,  according  to  the 
extent  of  the  iris  and  cornea  implicated,  and  the  consequent 
presence  or  absence  of  prominence  at  the  place.  In  this 
case  also  the  pupil  is  found  distorted,  contracted,  and  more 
or  less  confined  in  its  motions.  These  changes  are  readily 
detected,  especially  by  viewing  the  eye  from  the  side,  and 
by  the  use  of  belladonna. 

The  pupil  may  be  found  completely  closed,  and  this 
state  may  be  eimer  simple  or  complicated,  with  morbid 
adhesLons,  &c. 

Excrescences  or  tumours  sometimes  present  themselves 
connected  with  the  iris.  The  iris  may  oe  found  detaohcKl 
at  some  part  of  its  ciliary  circumference  by  the  protrusion 
of  i^sts  or  tumours  from  behind. 

Hhe  deviations  in  the  form,  size,  and  especially  the  mo- 
tions of  the  pupil,  now  to  be  noticed,  are  such  as  are  inde- 
pendent of  morbid  adhesions. 

Mode  of  examining  the  state  of  the  pupil. — ^The  patient  is 
to  be  seated  opposite  the  light.  The  surgeon,  standing  or 
sitting  before  him,  closes  both  the  patient's  eyes  by  bring- 
ing down  the  upper  eyelids.  These  he  rubs  over  the  cornea 
with  his  thumbs,  and  then  suddenly  opens  one  eye  to  the 
h^t,  and  carefully  notices  how  far  the  pupil  was  dilated, 
and  how  quickly  it  contracts  on  exposure  to  the  light. 
Both  eyes  are  again  to  be  closed  and  rubbed  in  the  same 
way,  and  then  the  other  eye  suddenly  opened  and  exa- 
mined. 

If  the  suj^eon  were  to  examine  both  pupils  at  the  same 
time,  by  un&ading  both  eyes  simultaneously,  a  mistake 
might  l>e  committed,  as  the  pupil  of  a  blind  eye  may  move 
in  concert  with  that  of  the  other  which  is  sound.  But 
when  the  movements  of  the  pupil  of  the  latter  are  prevented 
by  its  being  shaded,  the  pupil  of  the  former  will  in  general 
be  found  to  be  quite  unaffected  by  the  light. 

It  is  to  be  remembered  that,  m  the  healthy  state,  when 
one  eye  is  covered,  the  pupil  of  the  opposite  one  is  rather 
more  cUlated  than  when  both  eyes  are  exposed  to  the  light. 

As  in  a  paralytic  limb  tickling  may  excite  movements, 
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SO  in  amaurosis,  the  pupils  are  sometimes  found  obedient 
to  the  light. 

HvppuSy  or  excessive  alternate  contraction  and  dilatation 
of  the  pupil,  is  sometimes  met  with. 

The  pupil  may  he  found  much  dilated,  and  either  slug- 
gish in  its  movements,  or  altogether  immovable;  or,  it 
may  be  contracted,  and  either  sluggish  or  immovable.  In 
these  cases,  which  are  respectivelv  named  mydriasis  (p.  32) 
and  myosis,  there  may  be  no  other  disturbance  of  vision 
than  what  the  state  of  the  pupil  will  account  for,  or  there 
may  be  amaurotic  defect  of  sight 

Changes  in  form  or  position  of  the  pupil,  not  owing  to 
morbid  adhesions,  are  sometimes  met  with  in  syphilitio 
iritis,  arthritic  iritis,  choroiditis,  amaurosiB, — a  result  pro- 
bably of  some  affection  of  the  ciliary  or  iridal  nerves. 

In  consequence  of  blows,  &c.,  the  iris  may  be  detached 
at  some  part  of  its  ciliary  circumference,  the  result  of  which 
is  a  false  pupil. 

Imperfect  development  of  the  pupillary  circle  of  the  iris 
sometimes  occurs. 

Coloboma  iridist  which  consists  of  a  fissure  in  the  iris  ex- 
tending from  the  pupil  towards  the  ciliary  margin  of  the 
iris,  is  sometimes  met  with,  either  as  a  congenited  malfor- 
mation or  as  the  result  of  injiuy. 

Congenital  absence  of  the  ins  sometimes  presents  itself. 
It  is  readily  distinguished  bv  the  uniform  dark,  though  not 
black  appearance,  behind  tne  cornea ;  unless  cataract  has 
formed,  which  is,  in  general,  sooner  or  later  the  case.  If 
cataract  has  formed,  the  opaque  lens  is  seen  to  its  very  cir- 
cumference. 

The  dark  red  reflection  from  the  bottom  of  the  eyes  which 
is  observed  when,  the  pupils  being  dilated,  the  ught  falls 
upon  them  in  a  certain  direction,  is  particiilarly  well  seen 
in  cases  of  congenital  absence  of  the  iris. 

ExphratAon  of  opaque  appearances  behind  the  pupil, — 
Though  the  nature  and  seat  of  an  opaque  appearance  be- 
hind the  pupil  may  be,  to  a  certain  extent,  determined  by 
the  experienced  surgeon,  without  artificial  dilatation  of  the 
pupil,  it  is  always  advisable,  especially  for  the  yoimg  sur- 
geon, not  to  pronoimce  a  formal  opinion  of  the  exact  nature 
and  seat  of  the  opaque  appearance  behind  the  pupil,  in  any 
case,  until  after  an  examination  has  been  made  with  the 
pupil  dilated. 

Artijicial  dilatation  of  the  pupU,— The  dilatation  of  the 
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pupil  by  belladoima  or  hyosoyamus,  besides  its  use  in  the 
treatment  of  the  internal  ophthahmsB,  is  a  most  valuable 
means  of  coloring  the  state  of  the  pupil  and  the  pupillary 
margin  of  the  iris,  as  above  shown,  and  also  of  exploring 
the  nature  and  seat  of  opaque  appearances  behind  the 
pupil. 

The  action  of  belladonna  is  stronger  than  that  of  hyoscy- 
amus.  They  are  usually  applied  either  in  the  form  of  ex- 
tract, reduced  to  the  consistence  of  honey,  which  is  smeared 
on  the  eyebrow  and  outside  of  the  eyeUds,  or  in  that  of  a 
solution  of  the  extract  (ext.  belladoun.  gr.  xx.,  aq.  destillat. 
^j.,  solve  et  per  linteum  cola),  which  is  drojmed  into  t^e 
eye.  They  may  be  also  applied  in  the  form  of  a  solution  of 
their  active  principles,  atropine  or  hyoscyamine,  dropped 
into  the  eye,  as  originally  recommended  by  Dr.  Beisinger. 
(Atropiffi  sulphat.  gr.  ij.— jv.,  aq.  dest.  5J  ;  or  hyoscyamie 
gr.  jv. — ^viij.,  aq.  dest.  Jj-) 

When  the  belladonna  is  applied  in  the  form  of  soft  ex- 
tract externally,  the  dilatation  of  the  pupil  takes  place  less 
quickly  than  when  applied  in  the  form  of  a  solution  of 
atropia  dropped  into  the  eye,  the  effect  in  this  case  being 
produced  in  ten  minutes  or  a  quarter  of  an  hour. 

As  to  the  mode  of  action  of  belladonna  in  dilating  the 
pupil,  seeing  that  the  state  of  relaxation  of  the  ins,  is  that 
m  which  the  pupil  is  neither  much  contracted  nor  much 
dilated,  and  that  contraction  and  dilatation  of  the  pupil  are 
manifestations  of  an  active  state,  the  former  of  the  circular, 
the  latter  of  the  radiating  fibres  of  the  iris,  it  is  to  be  in- 
ferred, that  the  action  of  belladonna,  in  producing  dilatation 
of  tiie  pupil,  consists  in  calling  forth,  through  tiie  medium 
of  the  ganglionic  system,  the  contraction  of  the  radiating 
fibres.  These  fibres,  it  is  to  be  remarked,  are,  different 
from  the  circular  fibres,  inmiediately  under  the  influence  of 
the  ganglionic  system. 

This  action  of  belladonna  in  dilating  the  pupil,  is  analo- 
gous to  that  which  1  have  found  it  to  possess  of  determining 
constriction  of  the  small  arteries  of  the  frog's  web ;  their 
circular  fibres  being,  like  the  radiating  fibres  of  the  iris, 
mider  the  influence  of  the  ganglionic  system. 

Catoptrieal  eosamituUion  of  the  crystalUne  body. — ^The  pu- 
pil being  dilated  by  belladonna,  and  the  patient  sitting  with 
his  back  to  the  window,  if  a  lighted  taper  be  held  before 
the  eye,  the  surgeon  wiU  see  three  reflected  images  of  it  in 
the  pupil,  one  behind  the  other,  if  the  cornea  and  crystAl- 
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line  are  of  their  natural  transparency.  Of  these  images,  the 
anterior  and  posterior  are  erect,  the  middle  one  inyerted. 
The  anterior  is  the  brightest  and  most  distinct,  the  pos- 
terior the  least  so.  The  middle  one  is  the  smallest,  but  it 
is  bright.  If  the  taper  be  moyed,  the  two  erect  images 
follow  its  motions  in  the  same  direction,  but  the  inverted 
image  moves  in  the  opposite  direction,  though  not  so 
quicidy,  nor  through  so  great  a  range  as  the  other  two.  The 
anterior  erect  image  is  reflected  by  the  cornea,  the  posterior 
by  the  anterior  surface  of  the  lens,  and  the  middle  or  in- 
verted image  by  the  concave  surface  of  the  posterior  wall  of 
the  capsule. 

The  posterior  erect  and  the  inverted  images  are  not  pro- 
duced, if  the  anterior  part  of  the  crystalline  body  be  opaque, 
whether  the  rest  be  opaque  or  not,  but  if  it  is  tiie  centre  or 
the  posterior  part  only  which  is  opaque,  the  posterior  erect 
image  is  produced,  but  not  the  inverted  one.  When  the 
opacity  is  as  yet  slight,  the  images  may  be  produced,  but 
\ml  be  more  or  less  indistinct.  Of  course  the  anterior 
erect  or  corneal  image  is  not  affected,  unless  the  cornea  is 
diseased. 

For  determining  that  the  crystalline  body  still  exists,  the 
oatoptrical  test  is  of  real  practical  value.  In  assisting  the 
differential  diagnosis  of  amaurosis,  and  incipient  cataract, 
and  perhaps,  in  rare  cases,  of  black  cataract,  its  use  is  also 
considerable ;  but  is  likely  to  be  superseded  by  the  ophthal- 
moscope. Ordinary  cataractous  opacity,  by  the  time  that 
operative  interference  is  called  for,  can  always  be  suffi- 
ciently well  observed  by  ordinary  direct  examination  as 
above  indicated,  p.  14.  By  the  catoptrical  test,  it  is  not  to 
be  forgotten,  however,  that  in  1838,  Dr.  Mackenzie  illus- 
trated and  confirmed  the  fact,  which  he  had  discovered 
some  ten  years  before,  that  the  lens  is  the  seat  of  the  pecu- 
liar opaque  sea-green  appearance  in  glaucoma. 

The  opaque  appearance  in  gUmcama. — ^The  peculiar  sea- 
green  opacity  in  glaucoma  appears  deep,  and  changes  its 
seat  according  to  the  direction  in  which  the  light  is  ad- 
mitted to  the  eye,  being  always  seen  most  distinctly  on  the 
side  opposite  the  light.  When  the  disease  is  advanced,  the 
inverted  image  in  &e  catoptrical  examination  is  indistinct 
or  obliterated. 

It  has  been  above  stated  that  for  all  practical  purposes, 
opacity  of  the  lens  can  be  sufficiently  well  ascertained  by 
ordinary  exploration  with  the  pupil  dilated.    By  means  of 
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the  ophthalmoficope,  adjusted  for  the  purpose,  however, 
otherwise  undistinguishahle  opaque  pomts  can  be  seen. 
But  it  is  of  no  advantage  to  push  the  diagnosis  of  opacity 
of  the  lens  to  such  a  minute  degree  of  accuracy,  seeing  that 
we  often  meet  with  cataractous  opacity,  quite  evident  to 
ordinary  examination,  notwithstanding  which  there  is  stUl 
pretty  good  sight;  whilst,  on  the  other  hand,  cases  occur  in 
which  the  impairment  of  sight  complained  of  is  not  at  all 
to  be  accounted  for  by  the  appreciable  opacity  of  the  lens. 

ExploTittion  of  the  state  of  the  posterior  segment  qf  the 
e^ebaU. — ^Whilst  the  morbid  states  of  the  anterior  segment 
of  the  eyeball  are  sufficiently  accessible  to  objective  explo- 
ration, those  of  the  posterior  segment  comprising  the  vitre- 
ous body,  retina,  and  choroid,  could  formerly,  with  some 
exoejptions — (e.  g:  exuded  matter  in  the  vitreous  body, 
scronilous  and  encephaloid  growths  at  the  bottom  of  Uie 
eye,  &c.,  which  give  rise  to  a  yellow  shining  appearance, 
sometimes  traversed  bv  bloodvessels^ — ^be  detenmned  only 
from  the  attendant  subjective  phenomena.  This  defect  in 
our  means  of  diagnosis  of  the  state  of  the  posterior  segment 
of  the  eyeball,  was,  however,  practically  little  felt.  Having 
determined  that  the  disease  was  not  seated  in  the  anterior 
segment,  and  thus  per  exehmonem,  and  from  the  nature  of 
the  subjective  symptoms  (together  with  the  objective  symp- 
toms presented  by  the  anterior  segment,  and  bv  the  eye 
consiaered  as  a  whole),  referred  it  to  some  part  of  the  pos- 
terior segment,  we  were  in  a  position  to  conduct  our  treat- 
ment of  the  case,  not  with  less  efficacy  at  least  than  can  be 
done  now,  when  it  is  possible,  in  many  instances,  to  discover 
by  means  of  the  ophthalmoscope,  opaque  spots,  shreds,  &c., 
in  the  vitreous  humour,  and  congestion,  with  extravasations, 
exudations,  and  pigment  deposits  in  or  behind  the  retina. 

Vitreous  6ody.-— Morbid  states  discoverable  in  the  vitre 
ous  body,  are  opacities  in  the  form  of  fixed  spots,  or  of 
undulating  membraneous  shreds  and  filaments,  of  the  most 
different  size  and  form,  with  sharp  or  indistinct  outline. 

Baina  and  choroid. — ^There  is  nothing  more  easy  than  to 
see  the  vessels  of  the  retina  in  a  cat's  eye  without  an  oph- 
thalmoscope. Having  previously  dilated  the  pupil  by 
atropia  solution,  drop  some  water  into  the  eye  while  the 
eyehds  are  held  apart,  and  cover  the  cornea  with  a  thin 
plate  of  glass.  The  vessels  of  the  retina  can  then  be  seen 
slightly  magnified.  It  has  been  proposed  to  explore  the 
bottom  of  the  human  eye  in  a  similar  manner,  and  instcw- 
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ments  have  been  contriyed  for  the  purpose,  but  the  ophthal- 
moscope, as  above  described,  is  of  more  ready  and  conve- 
nient application. 

In  man,  the  red  colour  which  the  bottom  of  the  eye  pre- 
sents, varies  in  tint ;  being  brighter  in  fair,  more  of  a  yel- 
lowish-brown in  dark  in£vidimls.  The  retinal  vessels  are 
seen  branching  on  the  uniform  red  field  formed  by  the  more 
vascular  choroid.  At  the  entrance  of  the  optic  nerve, 
which  appears  whitish-yellow  and  well  defined,  the  retinal 
vessels  are  seen  emerging.  The  retina  in  the  situation  of 
the  yellow  spot,  is  little  or  not  at  all  vascular,  and  some- 
times presents  a  greenish-gray  aspect.  A  streak  of  pigment 
deposit  may  be  seen  at  some  part  or  all  round  the  border  of 
the  optic  papilla. 

The  prmcipal  morbid  appearances  in  the  retina  which 
have  been  observed  are  congestions,  spots  of  extravasated 
blood,  pigment  deposits,  opacities  of  various  aspect,  the 
retina  itself  bulged  forward  by  fluid 'accumulated  between 
it  and  the  choroid,  and  tremulous  in  the  dissolved  vitreous 
body. 

A  remarkable  sparkling  appearance  produced  by  choles- 
terine  crystals  is  sometimes  observed  in  the  interior  of  the 
eye,  even  without  the  aid  of  the  ophthalmoscope.  Dr.  Han- 
nover thinks  that  the  cholesterine  is  always  formed  in  the 
lens,  and  becomes  free  after  operation  for  cataract.  He 
therefore  proposes  the  name  eataracta  seintiUans  instead  of 
synchysis  sdntiUans^  commonly  given  to  the  morbid  state  in 
question  from  the  vitreous  humour,  in  a  dissolved  state, 
being  supposed  to  be  the  original  seat  of  the  cholesterine 
deposit. 

Consistence  of  the  eyebaU  to  the  touch. — ^By  pressing  (m 
the  eyeball  with  the  finger  through  the  medium  of  the 
tarsal  edge  of  one  of  the  eyelids,  the  consistence  of  the  eye- 
ball should  be  ascertained;  whether  it  be  normal  or  of 
unusual  hardness  or  soilness.  Hardness  of  the  eyeball 
indicates  too  great  quantity  of  the  vitreous  himiour.  Soft- 
ness or  flexibility  of  the  cornea  or  sclerotica,  indicates  atro- 
phy of  the  vitreous  body.  In  either  case,  as  also  when  the 
eyeball  is  of  natural  consistence,  there  may  be  dissolution 
of  the  hyaloid  membraneous  structure. 
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Pain;  its  seat  and  character. 

Fain  in  and  around  the  eye,  of  various  kinds  and  degrees, 
attends  many  diseases  of  the  eye,  especially  the  ophthahnisB. 
It  is,  however,  not  a  constant  symptom ;  cases  of  the  most 
intense  inflammation,  for  example,  are  met,  in  which  no 
complaint  of  paia  is  made.  Speaking  generally,  however, 
it  may  he  said  that  pain,  as  if  a  foreign  hody  were  in  the 
eye,  with  heat,  itchiness,  and  smarting  of  the  edges  of  the 
eyelids,  and  sometimes  pain  across  the  forehead,  indicates 
conjunctival  inflammation.  Bheumatic  pain  around  the 
orhit,  or  in  the  temples,  occurring  in  nocturnal  paroxysms, 
points  to  inflammatory  congestion  of  the  sclerotica,  as  in 
iritis,  &c.  Deep-distending  pain  in  the  eyehall,  with  or 
without  circumorhital  or  temporal  pain,  marks  posterior 
internal  inflammation  of  the  eye. 

These  pains  are  to  he  distinguished  from  neuralgia  of 
some  one  of  the  hranches  of  the  ophthalmic  division  of  the 
fifUi  nerve.  Here  there  may  he  symptoms  of  congestion, 
hut  they  intermit  along  with  the  neuralgic  paroxysm. 

Impairment  or  loss  of  common  sensibility. 

The  common  sensihility  of  the  conjimctiva,  skiu  of  the 
eyelids,  &c.,  to  the  contact  of  external  ohjects,  may  he  found 
impaired  or  lost.  Notwithstanding,  the  patient  may  have 
the  sensation  of  creeping  or  formication,  or  mav  actually 
suffer  neuralgic  pains  (anasthesia  dolorosa).  When  insen- 
sH)le  to  the  touch,  the  eyes  feel  cold. 

Intolerance  of  light,  or  photophobia. 

Intolerance  of  light,  in  a  greater  or  less  degree,  is  a  very 
frequent  symptom  in  the  ophthalmisB ;  hut  that  in  which  it 
occurs  most  intensely  is  the  scrofulous  ophthalmia  of  chil- 
dren. Intolerance  of  light  may  also  occur  in  other  affec- 
tions not  coming  under  the  head  of  the  ophthalmia.  The 
indication  of  intolerance  of  light  from  the  general  hearing 
of  the  patient  has  heen  ahove  (p.  2)  noticed. 

State  of  vision. 
In  our  inquiries  as  to  the  state  of  vision,  it  is  necessox^ 
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to  bear  in  mind  that  the  anomalies  complained  of  may 
depend — some,  on  derangement  of  the  dioptric  apparatus  of 
the  eye ;  some,  on  loss  of  ooirespondence  in  the  direction 
and  movements  of  the  two  eyes;  and  some,  on  affection  of 
the  optic  nervous  apparatus. 

The  surgeon  should  have  a  series  of  concave  glasses  with 
which  to  test  the  sight  when  complaint  is  made  that  objects 
at  some  distance  cannot  be  seen  distinctly,  as  in  myopia  ot 
shortsightedness;  and  a  series  of  convex  glasses  for  the 
same  purpose,  when  the  complaint  is  that  in  reading  or 
sewing  the  sight  is  indistinct  unless  the  book  or  seam  be 
held  at  arm's  length,  as  in  presbyopia  or  farsightedness. 

In  amblyopia,  or  defective  sight  from  affection  of  the 
ontic  nervous  apparatus,  although  neither  distant  nor  near 
ODJects  are  seen  distinctly,  the  latter  may  be  seen  better 
than  the  former,  because  the  eye  receives  a  greater  nimiber 
of  rays  from  a  near  object,  so  that  the  impression  on  the 
retina  is  stronger.  Such  a  case,  which  may  be  called 
nervous  shortsightedness,  must  be  distinguished  frt>m  true 
or  optical  shortsightedness.  In  nervous  shortsightedness 
the  sight  will  probably  be  improved,  not  by  a  concave,  but 
by  a  convex  glass. 

When  a  young  person  cannot  see  distant  objects  well, 
and  if  on  trial  it  is  foimd  that  the  sight  is  not  assisted  by 
concave  glasses,  an  examination  of  the  form  of  the  cornea, 
whether  it  be  conical,  and  of  the  state  of  the  lens,  whether 
its  transparency  be  impaired,  should  be  instituted. 

A  not  unfrequent  defect  of  sight  among  young  persons 
and  even  children  is,  that  though  in  commencing  to  read 
or  sew  the  sight  is  quite  distinct,  the  eye  becomes  fatigued 
in  a  few  minutes,  and  everything  appears  confused  (asthd' 
nopia).  In  such  a  case,  convex  glasses  of  low  power  (36  to 
48  inches'  focus,  or  even  lower)  wiU  probably  enable  the 
person  to  exercise  vision  on  near  objects  without  fatigue. 

In  a  case  of  indistinctness  of  sight,  with  the  pupil  greatly 
dilated,  the  patient  should  be  requested  to  look  through  a 
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small  aperture  made  with  a  thick  pin  in  a  card  or  an 
mstmment  kept  for  the  purpose,  such  as  is  represented  in 
Figure  7.  If  objects  are  then  seen  distinctly,  the  case  is 
one  of  simple  mydriasis. 

When  oDJects  are  seen  double  (diplopia) jii  is  necessair  to 
ascertain  whether  the  two  images  are  seen  even  with  a 
single  eye,  or  only  when  both  eyes  are  open.  In  the  former 
case,  the  double  vision  depends  on  some  defect  in  the 
dioj^c  apparatus ;  in  the  latter,  on  misdirection  of  the 
two  eyes.  This  misdirection  of  the  two  eyes  is  objectively 
evident  if  owing  to  want  of  harmony  in  the  action  of 
any  of  the  recti  muscles,  but  is  not  so  when  owing  to 
abnormal  action  of  the  oblique  muscles.  In  this  case, 
the  misdirection  consists  in  loss  of  parallelism  of  the  ver- 
tical and  horizontal  diameters  of  the  eyeballs. 

When  it  has  been  ascertained  by  objective  exploration 
of  the  eyes  that  dinmess  of  sight  does  not  depend  on  opacitv 
of  the  cornea  or  lens,  nor,  by  the  tests  above  described, 
on  defective  adjustment,  then  there  is  reason  to  fear  an 
amaurotic  affection,  depending  on  disease  of  the  retina, 
optic  nerve,  or  brain. 

Amaurotic  defect  of  sight  presents  itself  in  the  various 
degrees  and  forms  of  hemiopy,  nighthlindnesSy  amhlyopyy 
confirmed  amaurosis,  &c.  Whether  the  cause  of  amaurosis 
have  its  seat  in  the  eyeball  or  within  the  cranium  then  be- 
comes the  question.  Morbid  changes  in  the  retina,  it  has 
been  above  seen,  may  be  observed  by  means  of  the  oph- 
thalmoscope. If  none  are  thereby  discoverable,  the  disease 
is  probably  intra-cranial,  in  which  case  there  may  be  other 
symjjtoms  of  affection  of  the  brain. 

An  appearance  of  motes  or  flies  floating  in  the  field  of 
vision  {musctB  voUtantes)  is  owing  to  the  shadows  of  miuute 
objects  on  or  in  the  eyes,  usually  in  the  vitreous  body  close 
in  front  of  the  retina,  and  is  to  be  distinguished  from  the 
iqypearance  of  flashes  and  scintillations  of  light  (photopsy)^ 
which  is  owing  to  irritation  of  some  part  of  the  optic 
nervous  apparatus. 

ThatmuscsB  volitantes  are  owing  to  the  shadows  of  minute 
objects  on  or  in  the  eyes,  is  proved  by  the  entoptical  test, 
viz.  looking  through  a  small  aperture  at  the  clear  sky,  when 
they  appear  more  distinct,  or  are  brought  into  view  when  not 
before  apparent.  Muscsb  volitantes  are  more  evident  in 
incipient  cataract,  on  the  same  principle  that  they  are  so 
on  looking  through  a  pinhole. 
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As  along  with  loss  of  sensibility  of  the  skin  there  may  be 
neuralgic  pains,  so  along  with  amaurotic  blindness  there 
may  be  photopsy. 


Section  II. — ^Application  of  Remedies  to  the  Eyes  or 
THEIR  Neighbourhood,  and  Performance  of  Minor 
Operations  on  them. 

Cold  Applications. 

Cold  lotions. — Cold  spring  water  is  the  best  cold  lotion. 
It  is  applied  by  means  of  compresses  of  old  linen  or  lint, 
which  Miould  be  broad  enough  to  extend  over  the  neigh- 
bouring parts  as  well  as  over  the  eye,  but  not  so  heavy  as 
to  press  unpleasantly.  When  once  commenced,  the  appli- 
cation of  the  cold  lotion  requires  to  be  assiduously  kept  up 
as  long  as  is  necessary,  one  compress  as  soon  as  it  becomes 
warm,  being  replaced  by  another  just  taken  out  of  the 
water. 

Cold  douche  hath. — ^This  consists  in  a  &ie  stream  of  cold 
spring  water  allowed  to  play  on  the  closed  eye  and  neigh- 
bouring parts.  The  application  may  be  continued  for  about 
a  quarter  of  an  hour  at  a  time.  There  are  particular  douche 
apparatuses.  A  simple  form  of  one  may  be  readily  con- 
structed with  a  glass  tube  of  the  thickness  of  a  barometer 
tube,  and  from  three  to  three  and  a  half  feet  long,  bent  like 
a  syphon  six  inches  jfrom  one  end,  whilst  at  the  other  it  is 
drawn  out  smaU,  and  also  bent,  but  only  for  about  two 
inches ;  the  short  limb  of  the  syphon  being  immersed  in  a 
vessel  of  water  placed  at  a  convenient  height,  the  air  is 
sucked  out  at  the  small  end,  when  a  fine  stream  of  water 
will  issue  jfrom  it. 

Dry  cold. — ^In  the  weak  and  rheumy  eyes  of  old  persons, 
and  in  a  similar  state  remaining  after  an  attack  of  ophthal- 
mia, it  is  often  agreeable,  and  indeed  productive  or  great 
relief,  occasionally  to  draw  some  cold  body  across  the  eye- 
lids. For  this  purpose  a  long  slender  bottle,  with  a  smooth 
round  bottom,  nlled  with  ice,  has  been  recommended. 
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Warm  Applieations. 

Warm  cataplasms  and  fomentations. — ^As  applications  to 
the  eye,  fomentations  are  much  more  convenient  and  elegant 
than  poultices.  Warm  water  simply  may  be  used  for  the 
purpose,  or  chamomile  decoction,  poppy  decoction,  and  the 
uke.  The  application  is  made  by  means  of  compresses  as 
just  described  for  cold  lotions.  The  application  requires 
only  to  be  made  occasionally,  and  that  merely  for  a  period 
of  m)m  five  minutes  to  a  quarter  of  an  hour  at  a  time. 
Warm  cataplasms  and  fomentations  should  never  be  allowed 
to  become  cold  on  the  eyes.  After  their  removal,  the  eyes 
are  to  be  gentiy  dried  with  a  soft  linen  cloth,  and  care  taken 
that  they  be  not  exposed  to  a  draught  of  air. 

Watery  vapours. — In  order  to  receive  watery  vapours  on 
the  eyes,  the  patient  holds  his  face  over  a  vessel  containing 
hot  water ;  a  cloth  being  thrown  over  all.  When  it  is 
wisihed  to  have  the  steam  play  more  directiy  on  the  eye,  a 
funnel  is  inverted  over  the  vessel,  and  the  tube  directed 
towards  the  eye  at  a  proper  distance.  After  the  application, 
the  face  and  eyelids  are  to  be  well  dried,  and  exposure  to 
any  draught  of  air  carefully  avoided. 

Medicated  Vapours. 

Medicated  watery  vapours. — In  some  oases,  the  hot  water 
18  mixed  with  some  aromatic  or  narcotic  substance,  such  as 
tinctare  of  opium,  tinctinre  of  camphor,  compound  tincture 
of  camphor,  tinctiure  of  hvoscyamus,  or  of  belladonna,  in  the 
proportion  of  a  teaspoonml  or  two  to  the  cupful  of  hot  water 
about  to  be  used  for  steaming. 

Dry  warmth  and  vapours  of  aromatic  or  narcotic  sub- 
tUmcei. — ^Bags  of  aromatic  or  narcotic  herbs  hung  over  the 

rs  are  employed  partiv  to  keep  up  dry  warmth,  and  partiy 
the  sa^e  of  the  exhalations  they  give  out  The  bags  are 
made  of  coarse  lawn  or  muslin,  washed  and  rubbed  soft. 
Being  lightiy  filled,  the  bag  is  sewed  close,  and  then  quilted 
at  diSerent  places,  so  as  to  keep  the  materials  equally  spread 
oat,  and  to  prevent  them  from  sinking  down.  The  bags 
ought  to  be  made  as  light  as  possible,  not  more  than  of  the 
thickness  of  a  finger,  and  about  the  size  of  a  playing-card. 
They  are  fixed  to  a  baud  passed  round  the  forehead,  so  as 
to  hang  free;  they  ought  not  to  be  boimd  over  the  eye. 
The  bags  are  warmed  before  being  applied.    The  mat6n«i\a 

Da 


36  COLLYRIA,  ETC. 

used  for  filling  the  bags  are  aromatic  species  (chamomile 
flowers,  sa^e,  rosemary,  thyme,  &e.),  mixed  or  not  with 
shavings  of  camphor.  The  species  are  reduced  to  a  coarse 
powder,  from  which  all  dust  is  to  be  separated  by  a  sieye. 
To  fill  a  bag  of  the  size  above  indicated  one  and  a  half  to 
three  drachms  of  herbs,  flowers,  &c.,  will  be  required. 
When  camphor  is  the  only  active  substance  employed, 
cotton  wool,  impregnated  with  it,  is  to  be  used  for  filling 
the  bag.  The  imprecation  is  readily  efiected  by  soaking 
the  wool  in  strong  spuit  of  camphor,  and  then  allowing  it 
to  dry  quickly :  when  dry,  the  wool  is  teased  out. 

Herb  bags  are  not  now  much  used. 

Stimulating  vapours. — The  vapour  of  the  weaker  volatile 
fluids  is  applied  by  spreading  the  fluid  out  on  a  warm 
surface,  and  allowing  it  to  evaporate  near  the  eyes.  Thus, 
having  poured  a  few  drops  of  the  fluid  into  one  hand,  and 
spread  it  out  on  the  palms  of  both,  by  rubbing  them  quickly 
together,  the  hands  are  to  be  held  one  before  each  eye  more 
or  less  close  according  to  the  strength  of  the  material  and 
degree  of  action  desired. 


CoUyriaf  dc. 

The  word  Collyrium,  as  at  present  understood,  means  an 
eye-water,  but  formerly  it  was  applied  to  any  medicine  for 
the  eyes,  whatever  its  form.  Kecurnng  partially  to  the 
original  and  wider  acceptation,  it  is  purposed  under  tMs 
head  to  treat  not  only  of  eye-waters,  but  also  eye-salves  and 
eye-powders.  The  skin  of  the  eyelids,  and  the  conjunctival 
surmce,  are  the  parts  of  the  eye  which,  under  ordinary  cir- 
cumstances, are  most  open  to  the  contact  of  remedies ;  the 
derivative  lacrvmal  passages,  though  also  directly,  are  less 
easily  accessible.  Of  the  other  parts  of  the  eye  the  proper 
substaDce  of  the  cornea,  when  laid  bare  by  ulceration,  and 
th$  iris  when  it  i«  prolapsed  in  consequence  of  a  wound  or 
penetrating  ulcer  of  the  cornea,  are  those  which  may  be- 
come the  subject  of  the  direct  action  of  medicinal  sub- 
stances. The  lacrymal  gland  and  Meibomian  follicles  may 
be  influenced  by  the  action  of  collyria  on  their  excretory 
orifices.  Of  the  internal  tunics,  the  iris  is  acted  on  by  the 
external  application  of  belladonna,  &c.  The  others  are  also 
aflected  by  apphcations  to  the  conjimctiva,  though  in  gene- 
ral, when  these  are  irritating,  rather  injuriously  than  bene- 
ficially. 
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Eye-waters  and  drops  are  solutions  of  astringent,  stimulant, 
or  narcotic  substances,  or  of  all  combined.  Their  state  of 
concentration  regulates  the  mode  of  application,  hence  the 
dlTision  into  eye-waters  properly  so  called,  and  drops  for  the 
eyes. 

Eyewaters  properly  so  called,  are  the  weaker  solutions, 
and  are  used  to  bathe  the  eye  with  occasionally  in  the  course 
of  the  day.  The  fluid  is  to  be  put  into  a  cup  in  sufficient 
quantity  and  made  tepid.  The  patient,  holding  his  head 
over  the  vessel,  is  to  lave  his  eye  with  the  water  by  means 
of  a  piece  of  lint  or  soft  linen  rag ;  and  after  this  has  been 
done  Tor  a  few  minutes,  some  of  the  fluid  may  be  dropped 
fiairly  into  the  eye  by  an  assistant  squeezing  the  soaked  rag 
over  it,  while  the  patient  lies  on  his  back,  and  endeavours 
to  hold  his  eyelids  apart.  After  this,  the  eye  may  be  laved 
again  for  a  minute  or  so,  and  then  carefully  dried  with  a 
soft  linen  cloth.    An  eye-glass  is  not  to  be  recommended. 

A  principal  object  in  &e  process  above  described  is  to 
remove  any  discharge  from  the  eye.  In  the  blennorrhoeal 
ophthalmiffi,  when  the  eyelids  are  enormously  swollen  and 
cannot  be  opened,  it  may  be  necessary  to  inject  the  eye-water 
between  the  eyelids,  after  they  have  been  cleansed  as  much 
as  possible  by  means  of  the  bathing  simply.  In  using  the 
synnge,  however,  care  must  be  taken  not  to  injure  the  pa- 
tient's eye  by  pressure  or  the  Uke,  and  on  the  other  hand, 
the  operator  should  guard  his  own  eyes  from  receiving  any 
qnrt  of  matter. 

In  order  to  act  on  the  inner  surface  of  the  lacrimal  pas- 
sages, the  simplest  way  of  applying  the  eye-water  is  to  drop 
it  mto  the  inner  comer  of  the  eye,  and  leave  it  there  a  short 
time  till  some  is  taken  up  by  the  pimcta.  It  is  sometimes 
also  injected  directly  through  the  pimcta  and  canalicules  by 
means  of  Anel's  syrmge.  Injections  are  occasionally  thrown 
into  the  lacrymal  passages  from  the  opening  of  the  nasal 
duct  into  the  nose ;  but  when  an  external  opening  into  the 
ladymal  sac  exists,  whether  it  has  been  made  by  operation 
or  the  bursting  of  an  abscess,  we  have  the  readiest  access  to 
the  mucous  surface  of  the  lacrymal  passages. 

Examples  of  eye-waters. 

E — ^BeUadonnffi  extracti,  3^s. 
Aauffl  pur»,  Jviij. 
Solve  et  per  linteimi  cola. 
8ig,    Sedative  eye-water,  to  he  used  tepid. 
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9. — Aluminis  gr.  xvj. 
AqusB  ros8B,  Jviij. 
Solve.    Ft.  aqua  ophthalmica. 

9> — Sulphatis  Zinci,  gr.  xvj. 
Aqu8B  rossB,  Sviij. 
Acidi  sulph.  dilut.  gtt.  xvj. 

F.  Solutio  pro  aqua  oplithalmica. 

T^ — Hydrargyri  bichloridi,  gr.  j. 
AmmonisB  hydrochlorat.  gr.  viij. 
Aq.  ros.  Sviij. 

Solve,  &c. 

9. — Lapidis  divini,*  gr.  xvj. 
Aqu8B  destdllat.  ^. 

Solve  et  cola. 
ColaturcB  adde  aquae  rosarum,  5vij. 

Misce,  &c. 
iSi^.  Eye-water. 
N.B.  To  any  of  the  four  last  solutions,  a  drachm  of  vinum 
opii  may  be  added.  The  following  are  the  directions  for 
use : — To  half  a  tea-cup  full,  add  as  much  hot  water  as  will 
make  the  whole  lukewarm.  With  the  quantity  thus  pre- 
pared, the  eyes  are  to  he  bathed  as  directed,  p.  37. 

Drops. — ^These  may  be  applied  by  means  of  a  quill  or 
glass  tube,  but  a  large  camel's  hair  pencil  will  be  found  the 
most  convenient  instrument.  It  is  to  be  remembered,  how- 
ever, that  to  avoid  accidents,  each  patient  should  have  a 
separate  pencil,  which  ought  to  be  well  washed  every  time 
it  is  used.  The  lower  eyelid  being  slightly  everted,  its  inner 
surface  is  to  be  touched  with  the  loaded  pencil,  when  the 
fluid  will  be  immediately  drawn  off  and  ditfiised  over  the 
lower  part  of  the  coniimctiva.  Pains  must  also  be  taken  to 
allow  the  drop  to  make  its  way  underneath  the  upper  eyelid 
by  drawing  this  from  contact  with  the  eyeball,  and  then 
moving  it  slightly  up  and  down.  It  is  frequently  necessary 
to  evert  the  upper  eyelid,  and  to  pencil  its  conjunctival  sur- 
face directly. 

*  P> — ^^ruginis, 

Nitratis  potassse, 
Aluminis  aa  partes  xvj. 
Terantur  simul  et  Uquefiant  in  vase  vitreo  in  balneo  areiue.  Liqne- 
&ctis  adde  camphorse  tritse  partem  j. :  Misce. 
Massa  re&igerata  servetur  sub  nomine  Lapidis  Diviki. 
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Applied  in  the  ordinary  way,  salves,  eye-waters,  and  drops, 
scarcely  ever  come  into  contact  with  the  conjunctiva  of  tne 
upper  eyelid  and  eyeball  *  in  any  degree  o^  concentration, 
and  too  often  what  gets  there  acts  rather  as  an  irritant 
than  otherwise.  I  consider  it  of  great  importance  to  insure 
the  access  of  an  application  to  the  upper  parts  of  the  con- 
junctiva, because!  have  seen  cases  treatea  imsuccessfully, 
or  rather  irritated  for  a  long  time  by  applications,  which, 
when  properly  introduced,  did  not  fail  of  a  speedy  beneficial 
operation. 

In  order  to  apply  drops  to  the  eye  of  a  child  with  the 
least  x>08sible  trouble,  the  surgeon  is  to  seat  himself  on  a 
chair,  with  a  towel  folded  longways,  laid  across  his  knees. 
On  another  chair,  on  the  surgeon's  leit  hand,  and  a  little  in 
front  of  him,  the  ninrse  with  the  child  sits  in  such  a  way, 
that  when  she  lays  the  child  across  her  lap,  its  head  may  be 
received  on  the  towel,  and  between  the  knees  of  the  surgeon, 
and  thus  held  steadily.  The  nurse  confining  the  hands  and 
arms  of  the  child,  the  siu^eon  easily  draws  down  the  lower 
^elid,  and  drops  in  the  fluid ;  he  then  draws  the  upper  eye- 
hd  up  a  little,  and  also  from  contact  with  the  eyeball,  in 
order  to  allow  the  drop  to  get  imdemeath.  The  eyelids  are 
then  idtemately  to  be  drawn  from  each  other,  and  made  to 
approach  so  as  to  favour  the  spreading  of  the  fluid  over  the 
whole  conjunctival  surface. 

Examples  of  eye  drops. 

Vinum  opii,  pure,  or  diluted  with  one  or  two  waters,  is 
often  used  for  mropping  into  the  eye. 

|K> — ^Nitratis  argenti,  gr.  iv. — x. 
AqusB  destillatsB,  ^. 
Solve. 

*  In  illiutration  of  this,  it  may  be  mentioned,  that  in  most  or  all 
the  cases  in  which,  from  the  abuse  of  the  nitrate  of  silver  drops,  the 
conjonctiya  has  become  dyed  of  a  dark  olive  or  actually  black,  it  is 
the  lower  part  of  this  membrane  which  is  so  affected.  In  such  cases, 
besides  being  discoloured,  the  conjunctiva  is  often  found  much  shrunk 
and  in  a  state  of  incurable  chronic  infianmiation.  In  extreme  oppo- 
sition  to  the  notion  that,  drop  in  the  nitrate  of  silver  solution  long 
enough  and  the  ophthabma  will  be  cured,  which  leads  to  such  deplor- 
able results,  is  the  disposition  to  decry  the  employment  of  the  re- 
medy altogether.  The  nitrate  of  silver  solution  is,  however,  a  valuable 
application^  if  properly  used. 


40  COLLYBIA,  ETC. 

$> — Hydrargyri  bichloridi,  gr.  fs. 
AqusB  destillatSB,  3^\i* 
Solve  et  cola.    Golaturs  adde  vini  opii,  2ij. 
Misce. 

{(> — Lapidis  divini,  gr.  v. — ^x. 
AqusB  destillataB,  5vij. 
Solve  et  cola.    Golature  adde  vini  opii,  Sj. 
Misce. 

9> — ^Extract.  belladonnsB,  gr.  xx. — ^xxx. 
AqusB  destillatSB,  ^. 
Solve  et  per  linteum  cola. 


Bt — AtropifiB  sulpliat.  gr.  ij — ^iv. 
""latflB,  |j. 
F.  Solutio. 


Aqu»  destillatffi,  ^j. 
"oiu 


Eye-salves. — Salves  are  applied  to  the  borders  of  the  eye- 
lids, or  to  the  whole  conjunctival  siuface.  In  the  former 
case  only,  should  the  patient  or  his  attendants  be  intrusted 
with  the  application.  In  the  latter  case,  more  discrimination, 
as  well  as  tact,  being  required,  the  surgeon  should  apply  tiie 
salve  himself. 

Before  applying  a  salve  to  the  edges  of  the  eyelids,  all 
incrustations  of  matter  about  the  roots  of  the  eyelashes 
must  be  removed.  This  is  done  by  first  rubbing  the  part 
with  firesh  butter  or  lard,  and  after  a  while  bathing  it  with 
tepid  water ;  the  incrusting  matter  is  thus  softened,  and  may 
readily  be  separated  with  the  finger-nail  or  head  of  a  pin. 
AU  loose  eyelashes  should  at  the  same  time  be  plucked  out. 

The  anointing  of  the  edges  of  the  eyelids  may  be  per- 
formed by  means  of  a  hair  pencil,  or  simplv  with  the  point 
of  the  finger.  The  eyelid  being  held  slightly  everted,  the 
salve  is  applied  along  its  border  to  the  mouths  of  the 
Meibomian  follicles,  then  smeared  outside  the  insertion  of 
the  eyelashes,  and  afterwards  carefully  rubbed  in  at  their 
roots,  the  eyelids  being  at  the  time  kept  gently  closed. 

When  a  salve  is  to  be  applied  to  the  whole  surface  of  the 
eoi\junctiva,  a  piece  the  size  of  a  split  pea  is  to  be  taken  up 
on  the  point  of  a  probe,  or  on  the  point  of  the  nail  of  the 
little  finger,  and  insinuated  under  the  upper  eyelid,  while 
this  is  drawn  forward  from  contact  with  the  eyeball.  When 
the  salve  is  fairly  in  the  eye,  the  upper  eyelid  is  to  be  gently 
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drawn  down,  and  rubbed  over  the  eyeball  with  the  finger 
for  a  minute  or  so,  in  order  to  diffuse  the  salve,  now  melted 
by  tiie  heat  of  the  eye,  between  the  eyelids  and  eyeball,  and 
consequently  all  over  the  conjimctiva. 

If  die  palpebral  conjunctiva  be  the  part  on  which  the 
salve  is  principally  to  exert  its  action,  the  application  may 
be  limited  to  it,  in  which  case  the  pain  is  less  severiB  than 
in  the  former.  Having  everted  tne  eyelids,  the  exposed 
conjunctival  surface  is  to  be  rubbed  with  the  salve  either  by 
means  of  a  hair  pencil  or  the  point  of  the  finger. 

Salves  are  sometimes  applied  to  the  lacrymal  passages, 
by  smearing  the  styles,  catgut-strings,  &c.,  which  are  in- 
troduced into  the  nasal  duct,  whether  from  the  nose  or 
through  an  external  opening  into  the  lacrymal  sac. 

In  regard  to  the  application  of  a  strong  salve  to  the  eye, 
it  is  necessary  here  to  give  a  caution,  viz.,  not  to  insert  it 
in  a  lump  within  the  lower  eyelid  and  leave  it  there.  I  have 
seen  the  conjunctiva  of  the  inferior  palpebral  sinus  in  a 
sloughy  state  from  a  lump  of  nitrate  of  silver  ointment  hav- 
ing been  put  in,  and  no  care  taken  to  difiuse  it  by  rubbinff 
the  eyelid  over  the  eyeball.  In  the  case  of  ointment  inserted 
under  the  upper  eyelid,  the  natural  motions  of  the  part  will 
make  up  in  some  degree  for  the  neglect  of  the  surgeon. 

Examples  of  eye-salves. 

9, — Oxidi  hydrarg.  rubri  bene  leevigat.  gr.  iii — vi. — xv. 
AxungisB  preBporat.  5ij. 
Misce  accuratissime :  it.  imguentum  ophthalmicum. 

The  two  weaker  forms  are  used  for  anointing  the  edges  of 
the  eyehds,  and  may  be  intrusted  to  the  patient.  The 
strongest  form  should  be  applied  only  by  the  surgeon  him 
self.  Applied  to  the  whole  conjunctival  surface  it  is  found 
a  very  efficient  remedy  in  various  inflammations  of  tiie  con- 
junctiva, and  ulcers,  specks,  &c  ,  of  the  cornea.  It  is  less 
severe  in  its  operation  than  the  nitrate  of  silver  ointment. 

The  citrine  ointment  of  the  pharmacopoBias,  diluted  with 
three  or  more  parts  of  lard  or  oil,  is  a  useful  application  to 
the  edges  of  the  eyelids. 

JL — ^Argenti  nitrat.  gr.  x. 

Aqu8B  destillat.  ^.  s.  ad  solvend.  nitrat. 
Unguent,  cetacei,  Jj. 

Prius  solvatur  nitras ;  dein  misceatur  accuratissime  solutio 
cum  unguento. 
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This  ointment  has  been  used  with  much  guccess  not  only 
in  chronic,  but  also  in  cutting  short  acute  inflammations  of 
the  conjimctiva;  but  the  pain  it  causes  is  very  severe. 

The  following  is  what  is  known  by  the  name  of  Janin's 
ointment  for  the  eyes. 

9» — PrsBcipitati  alb.  gr  xv. 
Tutiae  prsBparat. 
Boli  armen.  ppt.  aa  5fs. 
Adipis  suilli,  51 — ^51  j. 
M.  exactissime :  ft.  ungt.  ophthalmicum. 

It  is  of  great  consequence  that  eye  salves  should  contain 
no  gritty  particles;  the  powders  entering  into  their  com- 
position, tnerefore,  should  first  be  reduced  by  trituration 
to  as  impalpable  a  state  as  possible,  and  then  careMly  levi- 
gated with  a  littie  water  or  oil,  previously  to  being  mixed 
with  the  excipient.  Substances  soluble  in  a  small  quantity 
of  fluid,  such  as  the  nitrate  of  silver  and  sulphates  of  zinc 
and  copper,  may  be  dissolved.  When  camphor  enters  as 
an  ingredient  into  an  eye-salve  it  should  first  be  dissolved 
in  a  fixed  oil.  The  excipient  best  adapted  for  eye  salves  is 
prepared  lard,  simple  cerate,  or  spermaceti  ointment. 

Eye-powders  or  Dry  CoUyria. — The  application  of  irri- 
tating powders  to  the  eye  is  much  less  frequent  now  than 
formerly.  They  were  principally  used  against  specks  of  the 
cornea.  Insufflations  of  calomel  have  been  strongly  recom- 
mended in  the  puro-mucous  ophthalmisB. 

The  powder,  reduced  to  the  greatest  impalpability,  ptdvis 
subtilissimuSt  is  blown  into  the  eye  through  a  quill,  or  applied 
by  means  of  a  moist' hair  pencil.  The  surgeon  should  idways 
perform  the  operation  himself. 

Kefined  sugar  or  sugar-candy  reduced  to  a  very  subtie 
powder  has  been  principally  used  either  alone,  or  as  an  ex- 
cipient and  diluent  of  other  substances. 

Examples  of  eye-powders. 

R — Sacchari  purif. 

Oxidi  zinci,  aa  pp.  aeq. 

Misce,  et  tere  ut  fiat  pulvis  subtilissimus. 
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9> — Oxydi  hydrarg.  nihri,  gr.  x. 
Sacchari  piirif.  ^j. 
Misce,  et  tere,  &c. 

9> — Calomelanos, 

Sacchari  purif.  aa  pp.  eeq. 
Misce,  et  tere,  &c. 
To  this  one-third  of  a  part  of  powdered  opium  may  be 
added. 

The  proportions  above  given  may  be  varied  according  to 
drciunstances. 

Of  late  the  neutral  acetate  of  lead  in  fine  powder  has  been 
much  extolled  in  Belgium^  as  aremedy  in^ant<7ar  conjunctiva. 
The  eyelids  being  everted,  and  wiped  with  a  bit  of  lint,  this 
powder  is  laid  on  the  affected  surrace  by  means  of  a  camel- 
hair  pencil  or  the  point  of  the  finger.  After  remaining  a 
minute  or  so,  it  is  to  be  washed  off.* 

Potential  cautery. 

It  is  sometimes  required  to  touch  fungosities  of  the  con- 
hmctiva,  ulcers  of  the  cornea,  prolapsed  iris,  partial  staphy- 
loma, &c.,  with  caustic.  The  caustic  usually  employed,  is 
the  nitrate  of  silver.  In  performing  the  operation,  an  as- 
sistant secures  one  eyelid,  the  surgeon  the  other,  and  that 
in  a  way  according  to  the  part  which  is  to  be  cauterised. 
The  surgeon  then  proceeds  to  make  the  application  of  the 
caustic,  carefully  confining  it  to  the  particular  spot.  This 
being  done,  the  part  is  to  be  dried  by  touching  it  with  a  bit 
of  Unt ;  some  sweet  oil  is  then  to  be  pencilled  on  it  before 
the  eyelids  are  allowed  to  close.  Cauterisation  of  the  skin 
of  the  eyelids,  by  sulphuric  acid,  to  remedy  entropium,  by 
producing  contraction  of  the  skin,  will  be  noticed  \mder  the 
head  of  Bntropium. 

Blue-stone  has  been  very  extensively  abused  in  the  treat- 
ment of  granular  conjunctiva.    In  the  hope  of  eventually 

*  From  acetate  of  lead  applications  an  opaque  white  deposit  takes 
place  on  the  conjonctiya.  This  bad  effect,  different  from  the  bad  effect 
arising  from  the  abuse  of  nitrate  of  silver  above  noticed,  may  result 
from  a  single  application.  The  deposit  is  extremely  apt  to  fix  itself 
on  ulcers  of  the  cornea.  Hence,  when  such  exist,  acetate  of  lead 
oodlyria  are  especially  contraindicated. 
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destroying  the  so-called  "  granulatioiis,"  it  has  been  perse- 
veringly  rubbed  on  the  inner  surface  of  the  eyelids.  The 
result  of  this  practice  too  often  has  been  the  destruction  of 
the  palpebral  conjunctiva,  as  well  as  the  "  granulations ;" 
the  tarsal  cartilage  being  left  covered  with  nothing  but  a 
callous  epithelium.  In  such  cases,  of  which  I  have  seen 
many,  this  result  of  the  abuse  of  blue-stone  has  been  gene- 
rally found  greatest  on  that  part  of  the  palpebral  conjunc- 
tiva surface  which  projects  most  when  the  upper  eyelid  is 
everted,  betraying  a  mal-application,  as  well  as  an  abuse 
of  the  escharotic. 

Abstraction  of  blood. 

Cupping. — ^When  blood  is  to  be  abstracted  by  cupping  in 
diseases  of  the  eyes,  it  is  usually  on  the  nape  of  the  neck, 
or  on  the  temples,  that  the  operation  is  performed. 

Application  of  leeches  to  the  eyes. — The  region  correspond- 
ing to  the  margin  of  the  orbit  all  round,  the  side  of  the  root 
of  the  nose,  and  the  temples,  close  to  the  outer  angle,  are  the 
places  where  leeches  are  most  advantageously  applied  in 
inflammation  of  the  eyes.  A  leech  or  two  are  sometimes 
applied  within  the  nostrils,  and  occasionally  to  the  conjunc- 
tiva of  the  sinuses,  though  the  latter  is  a  place  of  applica- 
tion not  much  to  be  recommended — ^first,  because  the  re- 
sulting wounds  are  elevated,  and  cause  irritation  like 
foreign  bodies ;  and  secondly,  because  sacriflcation  is  pre- 
ferable. 

Half  a  dozen  is  the  average  number  applied  around  one 
eye  in  a  grown-up  person.  In  children,  when  it  is  neces- 
sary to  abstract  blood,  two  or  three  leeches  to  the  region  of 
the  iuner  comer  are  sufficient.  In  very  yoimg  infants,  it  is 
to  be  remembered,  that  the  after-bleedmg  from  even  one 
leech  may  prove  fatal,  if  allowed  to  continue.  Scarification 
is,  there&re,  to  be  preferred,  especially  as  the  affection  of 
the  eyes  in  infants  requiring  bleeding,  is  the  ophthalmia 
neonatorum,  in  which  a  few  scratches  on  the  gorged  con- 
junctiva of  the  everted  lids  are  suflBcient  to  produce  a  con- 
siderable and  beneficial  discharge  of  blood. 

When  the  after-bleeding  (which,  it  is  to  be  remarked, 
usually  takes  place  in  any  quantity  from  certain  of  the 
bites  only,  and  generally  more  freely  on  a  first  than  on  sub- 
sequent application),  has  been  kept  up  sufficiently  long  by 
means  of  warm  fomentations,  these  are  to  be  laid  aside,  and 
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the  skin  carefollj  dried,  when  the  bleeding  will  in  general 
cease  of  itself;  if  not,  pressure  is  to  be  made  on  the  bites 
with  the  point  of  the  finger,  for  a  short  time,  or  the  bites 
touched  with  much-diluted  nitric  acid.    (gtt.  j. — 5ij.) 

Discoloration  of  the  eyelids  from  ecchymosis,  generally 
results  from  the  application  of  leeches,  for  which  the  pa- 
tient should  be  prepared.  From  idiosyncrasy,  erythema, 
or  erysipelas — with  yery  cousiderable  oedema  perhaps — ^is 
sometimes  the  result  of  the  .application  of  leeches  to  the 
face.  In  ordering  leeches,  therefore,  to  the  face,  inquinr 
should  be  made  if  leeches  were  ever  applied  before,  and  if 
any  such  tendency  to  erythema  manifested  itself.  Though 
alarming  to  the  patient,  the  erythema  and  oedema  in 
general  soon  subside.  A  saturnine  lotion  may  be  used  as 
an  application  in  such  a  case.  Sometimes,  especially  under 
the  circumstances  just  mentioned,  suppuration  of  the 
wounds  takes  place,  and  knotty  cicatrices  are  lefr. 

Scarification  of  the  conjunctiva  of  the  eyelids  and  einuses.^^ 
The  simplest  instrument  for  this  purpose  is  a  common 
lancet,  rounded  at  the  point.  Scarification  is  called  for 
when  the  palpebral  conjunctiva,  and  especially  the  con- 
junctiya  of  the  sinuses,  is  gorged  with  blood  and  sarcoma- 
tous-looking.  In  such  a  state  superficial  scratches  are  quite 
sufficient  to  give  issue  to  a  considerable  quantity  of  blood. 
Deep  scarifications  ought  not  to  be  made.  When  free 
bleeding  does  not  take  place  from  superficial  scratches,  the 
case  is  not  one  for  scarification  at  all.  As  the  blood  flows, 
it  is  to  be  taken  up  with  a  bit  of  dry  lint  held  to  the  edge 
of  the  eyelid,  but  not  allowed  to  touch  the  scarified  part,  as 
this  is  apt  to  cause  the  bleeding  to  stop.  Bathing  with 
warm  water  also  stops  the  bleeding.  The  flow  of  blood  is 
best  promoted  by  every  now  and  fiien  allowing  the  eyelid 
to  become  less  everted,  and  then  again  fiilly  renewing  the 
eversion.  When,  however,  the  blood  begins  to  coagulate 
on  the  scratches,  and  its  further  flow  ceases,  the  flakes  of 
coagulated  blood  may  be  removed  with  the  lint,  and  a  few 
more  scratches  made  with  the  lancet.  When  the  conjunc- 
tiva of  both  eyelids  is  to  be  scarified  it  is  best  to  begin  with 
the  upper. 

Scarification  of  the  conjunctiva  of  the  upper  eyelid.-^The 
upper  eyelid  is  not  so  easily  everted  as  the  lower ;  but  in 
those  cases  in  which  scarification  is  most  required,  the 
eversion  is  generally  readily  enough  efiected,  on  account  of 
the  swollen  state  of  the  conjunctiva.    The  nppei  e^^Uii 
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being  everted,  as  already  described  (p.  8),  it  is  to  be  kept 
so  by  means  of  the  eyelashes  pressed  against  the  upper 
margin  of  the  orbit,  whilst  the  scarifications  are  made,  and 
as  long  as  the  blood  flows.  When  the  conjunctiva  of  the 
palpebral  sinus  is  much  congested  and  sarcomatous,  as  in 
ophthalmia  neonatorum,  it  protrudes  greatly,  and  should  be 
freely  scarified.  In  some  cases  of  chronic  inflammation, 
the  conjunctiva  of  the  upper  eyelid  is  red  and  spongy  look- 
ing, towards  the  angles,  but  not  much  afiected  in  the 
middle.  In  these  cases,  the  scarification  is  to  be  confined 
to  a  slight  scratch  or  two  on  the  red  and  spongy  places. 

Scarification  of  the  oonjurustiva  of  the  lower  eyelid. — ^In 
order  to  this,  the  lower  eyelid  is  to  be  everted,  by  applying 
the  points  of  the  fore  and  middle  fingers  of  the  left  hand 
on  the  middle  of  the  eyelid,  and  in  such  a  way  that  the 
extreme  points  correspond  to  the  insertion  of  the  eyelashes. 
The  skin  of  the  eyelid  and  neighbouring  part  of  the  cheek 
is  now  to  be  drawn  down  a  litde ;  and  when  this  is  effected, 
the  extreme  points  of  the  fingers  are  to  be  directed  back- 
wards, gently  pushing  them  a  little  between  the  lower 
margin  of  the  orbit  and  the  eyeball.  By  this  means  the 
eyelid  is  fiilly  everted,  and  the  conjunctiva  of  the  sinus  ex- 
posed and  rendered  prominent,  when  the  scarifications  are 
to  be  made. 

In  granulated  conjunctiva,  a  mode  of  scarification,  which 
I  have  employed  with  advantage,  consists  in  making  a  small 
crucial  incision  through  each  granulation,  or  when  they 
are  small  and  closely  compacted,  by  making  a  number  of 
cross  hatches. 

It  has  been  objected  to  scarification,  that  the  traumatic 
irritation  which  is  occasioned  does  more  harm  than  all  the 
good  effected  by  the  loss  of  blood.  But  this  is  certainly 
not  a  correct  view  of  the  matter.  In  the  proper  cases,  mere 
superficial  scratches  are  sufficient  to  give  issue  to  a  con- 
siderable quantity  of  blood ;  thereby  relieving  the  conges- 
tion of  the  conjunctiva,  and  thus  preparing  it  to  be  more 
beneficially  acted  on  by  the  applications  made  to  it  imme- 
diately after. 

Division  of  enlarged  vessels  in  the  sclerotic  conjunctiva. — 
This  may  be  readily  effected  by  means  of  a  small  sickle- 
shaped  needle  introduced  through  the  conjunctiva  imder 
the  vessel,  and  made  to  cut  itself  out,  by  which  manoeuvre 
the  vessel  is  divided.  But  it  is  usually  found  better  to 
excJBe  a  portion  of  the  vessel  in  order  to  obviate  the  reunion 
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of  the  divided  ends,  and  the  refilling  of  the  vessel,  which 
readily  take  place.  To  effect  this,  the  eyelids  require  to  be 
held  apart  by  an  assistant,  as  both  hands  of  the  surgeon 
are  necessarily  engaged,  the  one  in  taking  up  with  a  hooked 
forceps  a  fold  of  uie  conjunctiva,  containing  the  portion  of 
vessel  to  be  excised, — the  other  in  snipping  it  and  a  piece 
of  the  vessel  away  with  a  pair  of  curved  scissors.  The 
scissors  should  be  held  with  the  convexity  towards  the  eye, 
and  ready  for  use,  before  the  fold  is  taken  hold  of  with  the 
forceps.  Though  the  fold  of  conjunctiva  is  snipped  away, 
the  vessel  may  not  be  cut,  but  merelv  exposed ;  in  this  case 
the  exposed  part  of  the  vessel  is  to  be  seized  directly  with 
the  forceps  and  cut  away.  Division  of  enlarged  vessels  is, 
however,  a  practice  not  much  to  be  recommended. 

Incision  of  chemosed  oonjunctiva. — In  chemosis,  the  ele- 
vated fold  of  conjimctiva  all  roimd  the  cornea  requires  to 
be  incised,  partly  for  the  sake  of  the  bleedinfif  thereby  occa- 
sioned, and  partly  to  relieve  the  tension  of  t£e  conjimctiva, 
and  ^e  pressure  it  exerts  on  the  cornea.  The  best  and 
safest  plan  is  to  make  the  incision  with  a  pair  of  straight 
blunt  pointed  scissors,  in  a  direction  radiating  from  the 
cornea.  The  eyelids  being  held  apart  by  an  assistant,  the 
surgeon  with  a  pair  of  hooked  forceps  takes  hold  of  the 
over-lapping  fold  of  conjunctiva  and  cuts  it  across  with  the 
scissors.  A  radiating  incision  results.  Three  or  four  such 
incisions  may  be  made  at  equal  distances  round  the  cornea. 

The  excision,  by  means  of  a  hooked  forceps  and  curved 
scissors,  of  small  folds  of  the  chemosed  conjunctiva,  here 
and  there;  or,  the  excision  of  the  whole  of  the  chemosed 
conjimctiva  all  round  the  cornea,  is  a  proceeding  of  doubt- 
ful advantage. 

Anodyne  friction. 

Friction  over  the  eyebrows  or  on  the  temples  with  some 
anodyne  is  often  of  use  in  mitigating  the  supra-orbital  or 
temporal  pain,  which  attends  many  mtemal  ophthalmias. 
The  following  tincture  of  tobacco  is  a  good  example : — 

{L — Tabaci  fol.  concis.  5j  ft. 
Camphor®  pulv.  2ij. 
Alcohol,  fort. 
Aci.  destillat.  aa  Jjv. 
Digere  per  dies  octo  et  cola. 
8ig.  5ft. — ^5ij,  to  be  used  at  a  time. 
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Counter4rntation. 

In  diseases  of  the  eye,  counter-irritation  is  usually  made 
on  the  nape  of  the  neck,  behind  the  ears,  or  on  the  crown 
of  the  head,  by  means  of  repeated  blisters,  tartar-emetic 
plaister,  or  rubefacient  liniments.  When  the  counter-irri- 
tation is  required  to  be  long  continued,  it  is  made  by  means 
of  warm  plaisters  between  tiie  shoulders,  a  seton  in  the 
nape  of  the  neck,  or  issue  in  the  arm. 

Coimter-irritation  is  sometimes  applied  nearer  the  affected 
organ,  as  on  the  temples,  above  the  eyebrow,  or  even  directly 
on  the  outside  of  the  eyelids.  In  this  case,  the  most  con- 
venient counter-irritant,  perhaps,  is  the  following  spirituous 
solution  of  iodine  painted  on  the  skin:  ^  lodinii  et  Po- 
tassii  lodidi,  sing.,  5j. — Spiritus  vini  rectificati,  5fs ;  Solve. 
Cauterization  with  nitrate  of  silver  may  be 
also  employed,  and  even  the  application  of 
blisters. 


u 

Fig.  8. 


Evulsion  of  eyelashes. 

The  instrument  best  adapted  for  the  per- 
formance of  this  simple  but  nice  operation, 
is  a  forceps  with  broad  points,  like  tweezers, 
Fig.8 ;  but  a  common  good  anatomical  forceps 
will  do.  The  eyelid  being  slightly  everted  and 
drawn  from  the  eyeball  with  his  left  hand 
(p.  7),  the  surgeon,  with  the  forceps  in 
his  right  hand,  proceeds  to  pluck  out  one  hair 
after  &e  other  singly;  and  the  mode  of  doing 
so  is  to  take  hold  of  it  with  the  forceps  as 
near  its  root  as  possible,  and  to  puU  it  out 
steadily — ^not  too  quickly  nor  with  a  jerk,  as 
by  doing  so  the  eyelash  is  more  apt  to  be 
broken  short.  If  the  eyelash  should  break 
short,  its  stump  must  be  carefully  looked  for^ 
seized  with  the  forceps  and  plucked  out,  for 
if  left  it  would  irritate  more  even  than  the 
eyelash  did  when  entire.  If  eyelashes  are  to 
be  plucked  out  from  both  eyelids,  the  opera- 
tion should  be  first  performed  on  the  upper. 
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Foreign  bodies  in  the  ocuh^alpehral  space  of  the  conjunctiva, 
and  their  removal. 

When  a  foreign  body  has  got  into  the  oculo-palpehral 
space  of  the  conjunctiva,  it  is,  in  common  language,  said  to 
have  got  into  the  eye. 

Chemical  or  mechanical  irritation  of  the  conjunctiva  is 
followed  by  a  spasmodic  closure  of  the  eyelids  and  the  dis- 
charge of  a  flood  of  tears.  If  the  irritation  have  been  pro- 
duced by  a  substance  in  the  state  of  vapour,  the  conjunctiva 
is  in  this  way  protected  from  its  further  action,  and  the 
smarting  soon  subsides.  Strong  acid  vapours,  however, — 
of  nitrous  or  hydrochloric  acid  for  example, — may  at  once 
produce  serious  injury  by  decomposing  the  epitheUum  of 
the  conjimctiva  and  cornea. 

Consistent  substances  of  a  kind  not  calculated  to  adhere 
to  the  conjimctiva,  are  either  immediately  washed  out  of  tlae 
eye  by  the  tears,  the  discharge  of  which  they  have  excited, 
or  in  the  case  of  small  particles,  they  may  be  found  after 
some  time  lying  enveloped  in  mucus  in  the  lacus  lacrymalis, 
having  been  carried  thither  by  the  movements  of  the  eyehds, 
and  the  stream  of  tears. 

When  a  foreign  solid  particle  lies  between  the  firm  part 
of  the  eyelid  and  the  eyeball,  it  causes  great  irritation,  and 
excites  the  orbicularis  muscle  to  strong  spasmodic  action. 
This  serves  but  to  aggravate  the  distress,  by  fixing  the  par- 
ticle, if  it  be  of  a  nature  to  adhere  to  the  conjimctiva. 

In  a  case  in  which  a  foreign  body  has  got  into  the  eye, 
and  from  the  seat  and  severity  of  the  irritation  it  is  sup- 
posed to  be  lodged  between  the  firm  part  of  the  upper 
eyelid  and  the  eyeball, — if  on  gently  raising  the  upper 
eyelid,  and  carefrilly  examining  ^e  surface  of  the  cornea 
and  white  of  the  eye,  the  foreign  particle  be  not  detected 
there,  and  if  after  taking  hold  of  the  upper  eyelid  by  the 
eyelashes,  and  drawing  it  down  over  the  edge  of  the  lower 
eyelid,  so  that  the  eyelashes  of  the  latter  may  sweep  the 
inner  surface  of  the  upper  eyehd,  the  particle  is  not  felt  to 
he  removed,  the  upper  eyelid  should  be  everted,  and  its 
conjunctival  surface  examined  as  above  described  (p.  8), 
when  most  probably  the  ofiending  particle  will  be  disco- 
vered adhering  to  it.  If  the  foreign  particle  is  not  at  once 
detected,  the  possibility  of  its  being  transparent  should  be 
taken  into  consideration,  and  an  examination  of  the  whole 
exposed  surface  made  with  great  care. 
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The  foreign  particle  having  been  detected,  it  may  readily 
be  removed  by  the  touch  of  a  hair  pencil,  moistened  and 
brought  to  a  point,  or  of  a  toothpick,  or  the  eyed  end  of  a 
probe,  or  any  other  flat  blunt  pointed  instrument. 

Foreign  bodies  when  within  the  lower  eyelid  do  not  cause 
so  much  irritation  as  when  within  the  upper,  and  their 
detection  is  more  easy,  the  lower  eyelid  being  more  readily 
everted  than  the  upper  (p.  7). 

Foreign  bodies  which  have  entered  the  oculo-palpebral 
space,  sometimes  get  lodged  in  the  palpebral  sinuses  of  the 
conjimctiva,  and  may  there  be  retained  for  a  length  of  time, 
without  much  or  any  irritation,  the  conjunctiva  of  the 
sinuses  being  so  loose,  and  the  subjacent  cellular  and  adi- 
pose tissue  of  the  orbit  so  soit,  that  the  body  is  not  much 
pressed  on  by  the  opposing  surfaces.  The  large  size  of  the 
bodies  which  have  been  found  lodged  in  the  palpebral  sinu- 
ses without  having  given  rise  to  irritation,  is  astonishing. 

When,  therefore,  notwithstanding  the  absence  of  much, 
or  any  irritation,  there  is  still  reason  to  believe  that  a  foreign 
body  is  in  the  oculo-palpebral  space,  and  when  by  the  mode 
of  examination  above  described,  it  has  not  been  detected, 
attention  should  be  directed  to  the  palpebral  sinuses,  and  an 
exploration  of  them  made  as  above  described  (pp.  7,  8). 

Cases  not  imfirequentiy  occur  in  which  splinters  of  wood, 
pieces  of  straw,  fragments  of  tobacco-pipe,  &c.,  have  pene- 
trated through  the  conjunctiva  of  the  sinuses  into  the  orbit, 
and  their  presence,  for  want  of  careful  exploration,  over- 
looked. 

A  foreign  body,  especially  when  projected  with  force  into 
the  eye,  may  at  once  adhere  to  the  ocular  conjunctiva — 
generaUy  the  conjunctiva  comesB.  It  sometimes  happens 
tiiat  the  husks  of  small  seeds,  and  other  analogous  bodies, 
such  as  the  wing-case  of  certain  insects,  or,  as  I  have  seen 
in  a  fisherman,  one  of  the  valves  of  a  minute  bivalve  shell, 
getting  into  the  eye,  adhere  very  closely  to  the  sclerotic  or 
corneal  conjunctiva.  Inflammation  having  set  in,  these 
foreign  particles  are  liable  to  be  mistaken  for  pustules  or 
phlyctenulsB,  resulting  from  the  inflammation.  This,  there- 
fore, should  lead  to  a  careful  examination  in  any  suspected 
case,  when  the  nature  of  the  body  on  the  cornea  cannot  fail 
to  be  recognised.  Removal  is  readily  effected  by  any  of  the 
instruments  above  mentioned. 

The  ignited  sparks  detached  from  iron  instruments  in  the 
course  of  various  operations,  called  fireSy  and  which  so 
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frequently  staike  and  sink  into  the  conjunotiva  oome®  of  the 
workman,  appear  as  small  dark  points  on  the  surface,  with 
some  dimness  of  the  cornea  aioimd.  They  give  rise  to  more 
or  less  pain,  especially  when  the  eyelids  are  closed,  together 
with  redness  and  lacrymation. 

The  .foreign  hody  is  at  first  firmly  fixed,  hut  afterwards 
heeomes  loose.  It  is  in  general  easily  turned  out  of  its 
nidus  hy  means  of  a  toothpick  or  small  silver  spatula. 
When  removed  it  is  foimd,  on  close  examination,  to  be 
black  oxide  of  iron  fused  into  a  minute  globule. 

If  the  removal  from  the  eye,  of  such  foreign  bodies  as  are 
above  mentioned,  is  efiected  soon,  the  distress  is  in  general 
at  once  relieved  or  greatly  mitigated.  Sometimes  a  sen- 
sation remains  as  if  the  foreign  body  were  still  in  the  eye ; 
this  is  owing  either  to  vascular  ii\jection  or  to  abrasion  of 
some  part  of  the  coniunctiva. 

Caustic,  or  hot  substances,  whether  solid  or  fluid,  getting 
into  the  eye,  so  quickly  exert  their  action,  that  much,  if  not 
all,  the  injurious  efiects  have  already  occurred  before  means 
can  be  taken  for  their  removal. 

While  solid  caustic  substances  are  still  in  the  eye,  the 
best  application  to  make  in  the  first  instance  is  sweet  oil. 
After  that,  the  surgeon  may  proceed  to  remove  the  foreign 
substance,  and  to  effect  this  some  pains  will  often  be  re- 
quired, e^cially  if  it  has  been  lime  or  mortar,  for  the  par- 
ticles of  these  substances  are  apt  to  adhere  very  closely  to 
the  conjunctiva.  Exploration  of  the  palpebral  sinuses 
should  not  be  neglected  lest  pieces  may  have  lodged  there. 
After  the  eye  has  been  freed  as  completely  as  can  be  done 
from  particles  of  hme  or  mortar,  water  should  be  injected 
into  me  eye  in  order  to  carry  away  what  remains  of  the 
caustic  may  exist. 

When  gunpowder  has  been  exploded  into  the  eye,  besides 
the  bum  which  results,  the  grains  may  fix  in  the  conjunc- 
tiva and  in  the  cornea — in  which  case,  unless  carefully 
picked  out,  tiiey  will  leave  indelible  marks  and  opacities. 

Particles  of  such  substances  as  potass,  nitrate  of  silver, 
&c.,  getting  into  the  eye,  quickly  become  dissolved  in  the 
tears,  and  their  injurious  operation  may  spread  like  that  of 
a  caustic  fluid,  before  they  can  be  removed. 

In  this  case,  and  in  the  case  of  caustic  fluids,  the  appli- 
cation, in  the  first  instance,  should  be  some  substance  cal- 
culated to  decompose  them  and  render  them  inert,  so  as  at 
least  to  airest  their  further  destructive  action ;  thus,  in  t\ie 
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case  of  sulphuric  acid,  which  has  somtimes  heen  thrown 
into  the  eyes  of  persons  with  a  criminal  intention,  a 
solution  of  suhcarbonate  of  soda — gr.  iv.  aq.  5.j. ; 
or  magnesia  suspended  in  water  should  be  imme- 
diately used  as  a  lotion  and  injection  for  the  eyes. 

Simply  hot  substances,  sucJri  as  melted  tallow, 
pitch,  or  lead,  quickly  cool  of  themselves,  and  all 
that  requires  to  be  done  in  the  first  instance  is 
their  removal.  If  pitch  cannot  be  readily  removed, 
sweet  oil  will  promote  its  separation. 

The  penetration  of  foreign  bodies  into  and  their 
lodgment  within  the  eyebdl ;  as  also  the  effects  of 
the  intrusion  of  different  foreign  bodies  into  the 
eye,  and  their  treatment,  will  be  considered  under      J\ 

e  head  of  Injuries  of  the  Eye, 


ev( 
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Evacuation  of  the  aqueous  humour  by  puncture  of 
the  cornea. 

The  various  objects  for  which  this  operation  is 
had  recourse  to  are  detailed  in  their  proper  places. 
Here  the  operation  itself  only  falls  to  be  described. 
It  is  simply  the  first  step  in  making  the  section  of 
the  cornea  for  the  extraction  of  a  cataract.  A 
cataract-knife  or  a  lancet-shaped  knife  (Fig.  9)  is 
the  instrument  best  adapted  for  the  purpose.  If 
the  operation  is  undertaken  when  the  eye  is  very 
intolerant  of  light,  there  is  great  difficulty  in  ex- 
posing the  cornea  sufficientiy  for  the  purpose,  as 
on  the  eyehds  being  opened,  the  eyeball  is  invo- 
limtarily  rolled  upwards.  One  eyelid  requires  to 
be  secured  by  an  assistant,  while  the  surgeon  takes 
charge  of  the  other.  The  knife  is  entered  at  about 
one-twentieth  of  an  inch  firom  the  sclerotica,  and 
in  doing  so,  the  principal  precaution  to  be  observed 
is  not  to  push  the  point  on  in  the  substance  of  the 
cornea,  under  the  impression  that  it  has  pene- 
trated into  the  anterior  chamber.  The  extent  to 
which  the  blade  is  pushed  into  the  anterior  cham- 
ber should  be  euch,  that  its  point  do  not  advance 
beyond  the  temporal  margin  of  tile  pupil,  so  that 
were  the  aqueous  humour  suddenly  evacuated,  the 
iris  might  be  between  the  point  of  the  instrument 
and  the  Jens.    Hence  the  propriety  of  using  an 


Fig.  9. 
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instrument  of  the  shape  mentioned,  which  is  calculated  to 
make  a  sufficiently  large  pimcture  without  penetrating  far 
into  the  anterior  chamber.  The  pimcture  haying  been  suf- 
ficiently made,  the  instrument  is  to  be  withdrawn  a  little 
and  slightly  turned  on  its  axis,  so  as  to  make  the  wound 
gape,  and  tnus  allow  the  aqueous  humour  to  flow  out  In 
proportion  as  this  takes  place,  and  the  iris  approaches  the 
cornea,  the  knife  is  withctawn. 
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CHAPTER  II. 


OPHTHALMIC   INFLAMMATION. 

As  man;^  of  the  most  important  diseases  of  the  eye  con- 
sist either  in  inflammation  itself,  or  in  its  efffects,  and  as  all 
our  operations  on  the  organ  must  be  regulated  by  the  kind 
and  degree  of  inflammatory  reaction  we  expect  to  follow, 
an  accurate  knowledge  of  the  ophthalmiae  must  ever  be 
considered  the  master-key  of  our  subject,  and  worthy,  there- 
fore, of  the  most  particular  attention  of  the  practitioner. 

Section  I. — ^Inflammation  in  General. 

In  entering  on  the  study  of  ophthalmic  inflammation,  it 
will  be  usefid  to  call  to  mind  Ihe  following  particulars  re- 
specting the  nature  of  the  phenomena  of  the  inflammatory 
process  in  general : — 

INFLAMMATION    PROPER. 

The  first  step  in  inflammation  proper,  is  congestion — ^the 
second,  increased  eamdation.  Congestion  is  manifested  by 
preternatural  redness,  which  is  owing  to  the  stagnation  and 
accumulation  of  red  blood-corpuscles  in  the  small  vessels. 
Exudation  from  the  blood,  first  of  serum,  subsequently  of 
lymph  in  increased  quantity,  supervenes,  as  an  eflfect  of  the 
congestion ;  and  is  manifested  in  diflbrent  ways,  according 
to  the  structure  of  the  part  affected,  e.  g.  by  swelling,  thick- 
ening, opacity,  pMyctenuhB,  pustules,  discharge,  Sc, 

None  of  the  corpuscles  of  the  blood  escape  along  with  the 
exuded  plasma,  but  a  rupture  of  some  of  the  congested  ves- 
sels may  occur,  in  which  case,  there  is  extravascUion  of 
blood,  which  is  manifested  either  by  actual  haemorrhage,  or 
the  infiltration  of  the  tissue  in  the  form  of  ecchymosis,  &c. 
The  redness  of  ecchymosis  is  in  general  readily  distinguished 
^om  that  of  vascular  congestioiL 
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With  exudation  is  completed  the  inflammatory  process 
properly  so-called. 

TERMINATIONS   OR  EVENTS  OF  INFLAMMATION. 

Inflammation  terminates  either  in  the  healing  process  or 
in  mortification. 

As  congestion  and  exudation  are  the  essential  steps  of 
inflamm&tion  proper,  so  re-estahlishment  of  the  circulation, 
and  absorption  of  the  exuded  matter,  manifested  by  the 
disappearance  of  the  redness,  subsidence  of  the  swelling,  &c., 
constitate  the  most  direct  termination  in  recovery,  viz., 
BesoluHon, 

In  cases  in  which  there  is  solution  of  continuity,  the 
healing  process  is  not  so  direct,  and  the  exuded  matter 
plays  a  more  important  part.  It  is  converted  into  new 
tissue,  by  which  the  wound  is  united  or  filled  up,  according 
as  the  circumstances  are  such  as  to  permit  of  "  adhesion  " 
or  "  healing  by  the  first  intention ;"  or  only  of  "  granula- 
tion with  suppuration,"  or  *'  healing  by  the  second  inten- 
tion." The  congestion  and  exudation,  and  therefore  the 
redness  and  swelling  of  the  part,  do  not  cease  on  the  occur- 
rence of  either  of  these  forms  of  the  healing  process.  They 
continue  until  the  wound  is  cicatrized, — the  congestion 
being  the  necessary  condition  of  exudation ;  the  exudation, 
again,  that  of  the  supply  of  material  wherewith  regeneration 
is  efibcted. 

When  mortification  takes  place,  the  dead  part  tends  to 
be  thrown  ofl*  in  the  form  of  a  slough.  The  separation  is 
efi^eted  by  a  process  of  softening  of  the  dead  part,  and  the 
establishment  of  suppuration  at  tlie  surface  of  the  living 
where  there  is  congestion. 

The  process  of  idceration  is  the  opposite  of  that  of  granu- 
lation. For  whereas  in  a  granulating  sore,  the  exuded 
matter  is  developed  partly  into  tissues,  partly  into  pus ;  in 
an  ulcerating  sore,  the  exuded  matter  is  not  only  not  organ- 
ized into  new  tissue,  but  that  of  the  afiected  part  loses  its 
vitalilT,  and  is  thrown  off"  in  minute  portions  fix)m  the  sur- 
face along  with  the  discharge,  which  is  either  a  mere  sanies, 
or  at  the  most  an  imperfectly  developed  pus.  From  this  it 
is  seen  ^at  idceratian  belongs  to  the  head  of  morHJication. 

The  phenomena  of  inflammation  and  its  events  above 
deseiibed,  are  oljeoHWy  or  such  as  admit  of  being  oibseir^e^ 
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by  the  surgeon.  The  subjective  phenomena,  or  those  which 
the  patient  alone  perceives,  are  the  pain  and  other  morbid 
sensations.  The  heat  which  attends  inflammation  is  at 
once  both  objective  and  subjective. 

The  ohjective  increase  of  heat,  or  that  actual  increase 
ascertainable  by  the  thermometer,  is  owing  to  the  conges- 
tion. The  subjective  increase  of  heat,  or  the  patient's  sensa- 
tion of  increased  heat,  depends  partly  on  the  objective  in- 
crease, and  partly  on  the  exalted  susceptibility  of  the  sensi- 
tive nerves  of  the  aflPected  part. 

The  pain  which  may  occur  at  first  is  a  manifestation  of 
the  increased  sensibility  of  the  sensitive  nerves  occasioned  by 
the  exciting  cause  of  the  inflammation.  The  aggravation  and 
new  kinds  of  pain  which  supervene,  are  owing  to  the  irrita- 
tion of  the  nerves,  already  in  a  state  of  excitement,  produced 
by  the  pressure  exerted  by  the  congested  vessels  and  exuded 
matter.  Other  parts  than  that  which  is  the  immediate  seat 
of  the  inflammation,  may  be  sympathetically  affected: 

DISTINCTION   OF   INFLAMMATION   INTO  AOOTE   AND   CHRONIC. 

Acute  and  chronic  inflammations  are  so  named  from  the 
most  striking  parts  of  their  character, — ^the  former  being 
distinguished  by  severity  of  symptoms,  the  latter  by  long 
continuance,  in  the  acute  form  of  inflammation,  with 
severity  of  symptoms,  there  is  combined  rapidity  of  pro- 
gress ;  and  in  the  chronic  form,  long  continuance  is  tempered 
by  mildness  of  symptoms. 

These  differences,  it  will  be  observed,  are  merely  differ- 
ences in  degree  and  continuance.  There  does  not  appear 
to  be  any  essential  difference  in  nature  between  the  acute 
and  chronic  forms  of  inflammation.  In  both  there  is  con- 
gestion, in  both  exudation,  and  in  both  the  exuded  matter 
undergoes  analogous  changes.  Moreover,  it  is  to  be  ob- 
served, that  between  well-marked  acute  and  well-marked 
chronic  inflammation,  all  intermediate  forms  are  met  with. 

The  conditions  on  which  the  striking  parts  of  the  charac 
ter  of  acute  and  chronic  inflammation  appear  to  depend, 
are  respectively  the  following : — 

In  acute  inflajnmation,  the  congestion  is  greater ;  and  if 
resolution,  to  which  there  is  a  tendency,  does  not  soon  ensue, 
exudation  of  lymph  takes  place  more  or  less  copiously,  the 
result  of  whicn  is  adhesion,  or  abscess,  or  thick  puriform 
discharge,  as  the  case  may  be,  after  which  the  circulation 
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may  gradually  become  re-established,  and  so  there  is  an 
end  of  the  inflammation. 

In  chronic  inflammation,  on  the  contrary,  the  congestion 
is  less  complete — ^there  is  but  little  tendency  to  resolution — 
and  exudation  is  either  not  so  copious  within  a  given  time, 
or  it  is  more  watery.  Moreover,  the  congestion  persists, 
and  the  exudation  still  goes  on,  the  result  of  which  is 
hypertrophies,  gleets,  &c.,  as  the  case  may  be. 

Chronic  inflammation  may  either  succeed  to  acute  in- 
flammation,  or  come  on  slowly  of  itself,  unpreceded  by  any 
acute  stage.  Acute  inflammation  may  supervene  on  chronic 
inflammation. 


Section  II. — Ophthalmic  Inflammation  in  Genekal. 

As  inflammation  is  seldom  or  never  conflned  to  a  single 
structure  of  the  eye,  but  generally  involves  several  at  the 
same  time,  so  a  description  of  inflammation  in  individual 
structures  would  be,  as  has  been  remarked  by  a  distinguished 
writer  on  the  subject,  a  description  of  a  state  which  seldom 
or  never  presents  itself  separately  in  nature.  Notwith- 
standing this,  it  will  be  useftd  to  premise  an  abstract 
account  of  the  characters  peculiar  to  inflammation  of  indi- 
vidual structures,  preparatory  to  entering  upon  the  study 
of  the  varied  combinations  which  actually  present  them- 
selves in  practice.  Our  descriptions  will  thus  admit  of 
being  given  both  more  briefly  and  more  clearly. 

inflammation  as  it  occurs  in  the  different  tissues  of 

THE   EYE. 

In  discussing  this  subject,  I  will  first  consider  the  ob- 
jective phenomena  of  inflammation  of  the  difierent  structures 
of  the  eye,  and  then  the  subjective  phenomena. 

Conjunctivitis t  or  inflammation  of  the  conjunctiva. 

The  principal  forms  of  inflammation,  of  which  the  con- 
junctiva may  be  the  seat,  are  pustular,  catarrhal,  purulent, 
and  erysipelatous. 
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Ptutularinflammation.^A  small,  often  apparently  isolated, 
spot  of  vascular  injection,  with  slight  swelling,  of  the 
sclerotic  conjunctiva  at  some  little  distance  from  the  margin 
of  the  cornea,  with  a  flake  of  matter  in  the  middle.  Such 
are  the  manifestations  of  the  congestion  and  consequent 
exudation  in  this  most  simple  form  of  conjunctival  injiam- 
mation. 

In  consequence  of  its  little  cohesion,  the  epithelium  of 
the  conjunctiva  scleroticae  does  not,  like  the  epidermis  of 
the  skin,  retain  the  matter  exuded  underneath  it,  but  gives 
way,  leaving  an  abrasion  covered  with  the  flake  of  exuded 
matter,  now  become  pus  or  puriform. 

Besides  the  red  spots  from  vascular  congestion,  there  may 
be  patches  of  ecchymosis. 

The  inflammation  extending,  the  continuity  of  the  vessels 
of  the  spot  of  inflammatory  injection  with  those  of  the  rest 
of  the  conjunctiva,  often  at  flrst  not  distinguishable  by  the 
naked  eye,  comes  to  be  distinctly  visible.  By-and-by,  in- 
flammatory injection  of  the  conjimctiva  generally  may  super- 
vene, but  the  injection  continues  greatest  in  the  region  of 
the  pustule  or  tiie  abraded  or  ulcerated  surface  left  hj  it. 
Some  puromucous  secretion  attends  this  extension  of  the 
inflammation  as  the  result  of  the  increased  exudation.  In 
such  a  case,  it  may  be  said  that  to  the  pustular,  catarrhal 
inflammation  has  been  superadded. 

Healing  process  in  pustular  inflammation  of  the  conjunc- 
tiva.— In  cases  left  to  themselves,  we  often  And  along  with 
increase  of  the  inflammatory  congestion,  the  abrasion  or 
superfi  cial  ulceration  of  the  conj  unctiva  extended.  But  under 
the  influence  of  irritating  applications  to  the  eye,  the  vas- 
cular injection  speedily  disappears,  and,  pari  passUy  healing 
of  the  abrasion  or  superficial  ulceration  taies  place,  the 
surface  becoming  covered  with  a  new  epithelium. 

The  cases  in  which  pustules  present  themselves  quite  at 
the  margin  of  the  cornea  are  not  of  so  simple  a  character  as 
those  above  described,  but  constitute  a  transition  to  phlyc- 
tenular or  common  scrofulous  ophthalmia.  The  injected 
vessels  extend  to  the  pustules,  in  fasciculi  from  the  corre- 
sponding side  of  the  sclerotic  conjimctiva.  The  thick 
epithelium  of  the  cornea  is  at  the  part  opaque  and  slightljr 
raised  by  the  exuded  matter  which,  with  the  softened  epi- 
thelium of  the  sclerotic  conjunctiva  of  the  spot  affected, 
forms,  as  in  the  preceding  case,  the  small  yellow  flake. 
This  form  of  pustule  thus  presents  a  character  intermediate 
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between  the  phlyctenula  or  pustule  of  the  cornea  and  the 
abraded  spot  of  the  sclerotic  conjunctiva  above  described. 

GeOarrhal  inflammation  of  the  conjunctiva. — The  con- 
junctiva of  the  eyelids  and  of  the  palpebral  sinuses,  is  deep 
red.  The  conjunctiva  oculi  is  also  deep  red  at  its  circum- 
ference, but  towards  the  cornea  the  redness  is,  at  the  com- 
mencement of  the  inflammation,  gradually  shaded  off; 
when,  however,  the  inflammation  is  ftiUy  established,  the 
redness  extends  even  to  the  margin  of  the  cornea. 

The  injection  of  the  highly  developed  capillary  network 
of  the  palpebral  conjunctiva  gives  rise  to  a  uniform  and  in- 
tense redness,  concealing  from  view  the  larger  subjacent 
vessels.  Except  in  a  very  high  degree  of  inflammation,  the 
injection  of  the  less  developed  capillary  network  of  the  scle- 
rotic corgunctiva  does  not  conceal  the  larger  subjacent  ves- 
sels. Indeed,  what  most  strikes  the  observer,  is  the  net- 
work with  ho^e  meshes  formed  by  the  intercrossing  and 
inosculation  of  comparatively  large  and  tortuous  vessels, 
the  ramifications  of  which  tend  towards  the  margin  of  the 
cornea.  These  vessels  are  the  arteries  and  veins  which 
carry  the  blood  to  and  from  the  superficial  capillary  net- 
work— veins  especially,  for  the  arteries  are  rather  constricted, 
and,  therefore,  not  so  apparent. 

In  consequence  of  the  accumulation  of  blood  in  its  ves- 
sels, the  conjimctiva  is  thickened.  The  papillae  of  the  pal- 
pebral conjimctiva,  being  for  the  same  reason  swollen  and 
eiiiect,  the  inner  surface  of  the  eyelids  has  a  velvety  ap- 
pearance. 

The  conjunctiva  covering  the  caruncula  lacrymalis,  and 
forming  the  semilunar  fold,  is  deep  red,  like  the  palpebral 
conjunctiva,  and  being  at  the  same  time  thickened  by  the 
accummulation  of  blood  in  its  vessels,  both  the  lacrymal 
caruncle  and  semilunar  fold  appear  much  enlarged. 

At  the  commencement  of  the  inflammation  a  serous  exu- 
dation takes  place  firom  the  surface  of  the  conjunctiva. 
By-and-by,  a  puromucous  discharge,  the  presence  of  which 
is  an  important  character  of  the  inflammation,  is  estab- 
lished. On  everting  the  lower  eyelid,  a  flake  of  exfoliated 
conjunctival  epithehiun  with  piuromucus  is  generally  seen 
in  tiie  lower  palpebral  sinus. 

The  eyelids,  besides  being  somewhat  red,  are  more  or  less 
swollen,  from  serous  exudation  into  their  cellular  tissue. 
There  may  abo  be  exudation  into  the  cellular  tissue  under- 
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neath  the  sclerotic  conjunctiya,  raising  it  up  like  a  wall 
round  the  cornea,  constituting  chemosis.  Tumefaction  of 
the  eyelids  and  chemosis  are  analogous  in  their  nature  and 
mode  of  production  to  that  swelling  which  takes  place  in 
the  neighbourhood  of  any  active  inflammation. 

Ecchymotic  spots  sometimes  present  themselves,  espe- 
cially over  the  sclerotica,  in  consequence  of  extravasation  of 
blood  into  the  substance  of  the  sclerotic  conjimctiva,  or 
into  the  cellular  tissue  underneath. 

Healing  process  in  catarrhal  inflammation  of  the  conjunc- 
tiva.^-As  vascular  congestion,  or  in  other  words,  the  red 
ness  diminishes,  the  seromucous  or  puromucous  discharge 
becomes  less  and  less,  and  any  accompanying  chemosis 
and  swelling  of  the  eyelids  subside.  It  is  to  be  remarked, 
that  the  vascular  congestion  of  the  palpebral  conjunctiva 
disappears  less  quickly  than  that  of  the  ocular  conjunctiva. 

Purulent  inflamm>ation  of  the  conjunctiva. — Here  we  have 
all  the  phenomena  of  catarrhal  inflammation  in  an  aggra- 
vated degree, — ^the  vascular  injection  more  intense,  the  dis- 
charge more  copious  and  punuent,  the  swelling  of  the  eye- 
lids and  chemosis  greater.  There  may  be  actual  discharge 
of  blood  from  the  surface  of  the  conjunctiva. 

From  the  description  now  given  of  purulent  inflammation 
of  the  conjimctiva,  it  appears  that  the  matter  which  is 
exuded  from  the  inflamed  surface  is  converted  into  pus, 
though  the  surface  is  not  ulcerated.  On  the  other  hand, 
the  lymph  which  may  have  been  exuded  into  the  substance 
of  the  membrane  is  developed  into  tissue,  which  is  the 
cause  of  that  thickening  of  the  palpebral  conjunctiva,  and 
enlargement  of  its  papillee,  which  remain  for  a  greater  or 
less  length  of  time,  or  even  permanently,  aiter  the  inflam- 
mation has  subsided. 

Granular  conjunctiva. — ^This  morbid  condition  is  peculiar 
to  the  conjunctiva  of  the  eyelids,  palpebral  sinuses,  and 
semilunar  fold.  It  is  a  distinguishing  character  of  that  in 
flammation  of  the  conjunctiva  which  prevails  in  work- 
houses, barracks,  &c.,  usually  chronic,  but  under  favouring 
conditions  running  into  the  violent  purulent  ophthalmia. 

The  so-called  granulations  of  the  conjunctiva  present 
themselves  as  unelevated  yellowish  points  in  the  red  and 
thickened  conjunctiva  over  the  tarsal  cartilages ;  but  in  the 
palpebral  sinuses,  they  have  the  form  of  more  or  less  ele- 
vated phlyctenulse.    Just  within  the  edges  of  the  eyelids. 


INFLAMMATION    OF  THE   CONJUNCTITA.  61 

also,  they  are  met  with  of  the  phlyct«milar  form,  arranged 
in  a  row.  The  exuded  matter  contained  in  these  phlycte- 
nulsB  is  foimd  at  a  certain  stage,  softened,  and  in  the  form 
of  a  greyish  matter,  consisting  of  cells  in  different  phases  of 
development.  In  a  more  advanced  stage,  the  phlyctenulsB 
are  found  to  have  biirst,  and  the  matter  oozing  out  from 
them.  In  this  stage  we  find  something  like  real  granula- 
tions rising  fit)m  the  bottom  or  edges  of  the  burst  phlyctenulse. 
Another  form  of  granulations  appears  to  consist  simply  in 
hypertrophy  of  the  papillae  of  the  palpebral  conjunctiva, 
investing  the  tarsal  cartilages. 

Psevdchmemhraneous  exudation  on  the  conjunctiva. — ^In 
inflammation  of  mucous  membranes  it  is  well  known  that 
the  matter  exuded  on  the  surface  is  sometimes  found  in  the 
form  of  false  membranes.  This  matter,  however,  does  not, 
like  that  exuded  bv  serous  membranes,  become  organized 
into  tissue;  such  mse  membranes  are  usually  separated 
and  thrown  oflF. 

In  some  cases  of  phlebitic  ophthalmia,  exuded  lymph  is 
found  on  the  conjunctiva.  An  approach,  perhaps,  to  pseudo- 
membraneous  exudation  on  the  surface  of  the  conjunc- 
tiva, also  sometimes  presents  itself  in  the  purulent  oph 
thalmisB. 

The  coagulation  and  exfoliation  of  the  epithehmn,  espe 
cially  of  the  cornea,  in  consequence  of  chemical  injuries, 
must  not  be  mistaken  for  pseudo-membraneous  formation. 

Erysipelatous  inflammation  of  the  conjunctiva. — The  most 
remarkable  appearance  in  this  ophthalmia  is  the  watery 
exudation  under  the  sclerotic  conjunctiva,  whereby  the 
latter  is  raised  up  in  folds  which  protrude  like  vesicles 
between  the  eyelids.  The  conjunctiva  is  of  a  light  red 
colour,  inclining  to  yellow,  and  presents  here  and  there 
roots  of  ecchymosis,  but  few  individual  vessels  are  readily 
oiscemible.  The  mucous  secretion  of  the  conjunctiva  is 
somewhat  increased  in  quantity. 

Mortification  and  ulceration  of  the  conjunctiva. — Mortifi- 
cation of  the  conjunctiva,  as  a  consequence  of  inflammation, 
does  not  appear  to  have  been  met  with,  but  sloughing  of 
parts  of  the  conjunctiva,  in  consequence  of  chemical  injury, 
sometimes  occurs.  Ulceration,  except  from  a  specific  cause, 
seldom  takes  place. 

Healing  of  wounds  of  the  conjunctiva. — ^Wounds  of  the 
conjunctiva  readily  heal.  The  conjunctiva  becomes  in- 
jected at  the  edge  of  the  wound,  and  lymph  is  exada^, 
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which  becomes  organized  in  the  maimer  ahready  explained, 
according  as  the  union  is  by  the  first  or  second  intention, 
one  or  the  other  event  being  in  general  determined  by  the 
apposition  or  non-apposition  of  tiie  edges  of  the  wound,  as 
in  the  skin. 

The  palpebral  and  ocular  surfaces  of  the  conjunctiva, 
though  inflamed,  have  no  tendency  to  form  adhesions 
even  while  kept  in  close  apposition,  uuless  previously  made 
raw.  When  abrasion  of  lie*  surfaces  has  been  produced, 
especially  by  bums  and  escharotics,  there  \s  then  great  ten- 
dency to  the  formation  of  adhesions. 

Sclerotitis,  or  inflammation  of  the  sclerotica. 

The  redness  is  iu  the  form  of  a  pink  or  lake-coloured  zone, 
encircling  the  cornea ;  the  injected  vessels  of  the  sclerotica 
being  very  minute,  and  disposed  in  straight  radiating  lines. 
The  tint  is  deeper  at  the  margin  of  the  cornea,  whilst  it  is 
shaded  oflF,  and  disappears  towards  the  orbit — ^the  converse 
of  what  occurs  in  the  injection  attending  conjunctival  in- 
flammation. 

If  the  vascular  congestion  be  alone  taken  as  inflamma- 
tion, then  it  must  be  said  that  the  part  of  the  sclerotica 
visible  during  life  through  the  conjimctiva,  is  often  in- 
flamed, but  if  exudation,  and  the  changes  which  the  exuded 
matter  undergoes,  be  rather  assumed  to  be  indicative  of 
inflammation,  then  it  must  be  admitted  that  the  sclerotica 
is  comparatively  rarely  the  seat  of  inflammation. 

Fibrous  tissues  in  general  do  not  appear  to  be  more  fi«- 
quently  the  seat  of  the  effects  of  inflammation  than  the 
sclerotica,  but  are  they  not  as  frequentiy  the  seat  of  vascular 
congestion  ?  Is  rheumatism  anything  more  in  most  cases 
than  vascular  congestion  in  fibrous  tissues,  with,  perhaps, 
serous  exudation  into  neighbouring  parts?  What  is  called 
rheumatic  ophthalmia  appears  to  be  at  least  nothing  more 
than  inflammatory  congestion  of  the  sclerotica,  usually 
with  more  or  less  implication  of  the  cornea  and  iris. 

Kheumatism,  or  inflammatory  congestion  in  fibrous  struc- 
tures, may  at  last  lead  to  exudation  of  lymph  either  into  the 
substance  or  on  the  surface  of  the  part  affected, — ^in  the  one 
case  giving  rise  to  the  thickening  and  induration  of  the 
fibrous  structures,  in  the  other,  to  effusions  into  the  joints 
or  adhesions,  such  as  are  met  with  in  pericarditis.  By  re 
peated  congestions,  the  sclerotica  is  indeed  left  in  a  some- 
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what  altered  state,  but  it  is  the  cornea  or  iris  which  is  prin- 
cipally the  seat  of  exudation  of  lymph  and  the  changes  con- 
sequent on  it,  as  the  joints  are  in  articular  rheumatism. 

Fink  vascidar  injection,  with  thickening  and  elevation  of 
the  sclerotica  in  patches  adjacent  to  the  cornea,  chiefly  at 
the  nasal,  temporal,  and  lower  margin,  I  have  met  with  in 
scrofulous  children  from  eight  to  twelve  years  of  age. 
Though  there  was  some  conjunctival  injection  at  the  place, 
and  sGlight  dimness  of  the  cornea  supervened,  the  sclerotica 
appeared  to  be  the  part  principally  affected.  Becovery  took 
place  slowly  under  treatment,  the  congestion  disappearing 
and  the  thickening  subsiding. 

The  most  marked  example,  perhaps,  of  the  tissue  of 
the  sclerotica  becoming  the  seat  of  changes  from  inflamma- 
tion occurs  in  sclerotico-choroiditis.  The  first  change  is  a 
thickened  and  fleshy  appearance  of  the  sclerotica,  but  its 
texture  becoming  at  the  same  time  softened,  it  by-aud-by 
yields  to  the  distension  from  within  the  eye,  protrudes  and 
becomes  attenuated,  and  of  a  dark  colour  (seterotio  staphy- 
loma). In  some  cases,  however,  instead  of  becoming  atte- 
nuated and  dark,  the  affected  part  of  the  sclerotica  actually 
becomes  thickened,  and  of  a  dense  white  pearly  appearance. 

ComeitUt  or  inflammation  of  the  cornea. 

The  cornea,  though  vascular  whilst  being  developed,  is 
in  its  fully-formed  and  healthy  state  non- vascular,  and  yet 
inflammation  of  the  cornea  is  spoken  of. 

The  cornea,  there  is  reason  to  believe,  derives  the  mate- 
rials necessary  for  its  nutrition  from  the  blood  circulating 
in  the  vessels  of  the  adjoining  parts  of  the  conjunctiva  and 
sclerotica.  Let  us  inquire  what  takes  place  in  the  cornea 
when  it  suffers  such  injury  as  would  excite  inflammation  in 
<me  of  the  vascular  parts  of  the  eye. 

When  the  cornea  is  injured  then,  congestion  of  the  vessels 
of  the  adjoining  parts  of  the  conjunctiva  and  sclerotica  takes 
place,  and  exudation  into  the  substance  of  the  cornea  by- 
andrby  ensues.  Thus,  though  non-vascular,  and,  of  course, 
not  the  seat  of  inflammatory  congestion,  it  becomes  the 
seat  of  a  very  important  part  of  the  inflammatory  process — 
the  most  important  part,  perhaps,  as  regards  the  events  of 
theprocess. 

llie  cornea  in  this  state  may  therefore  be  said  to  be,  to 
all  intents  and  purposes,  inflamed — ^the  only  difference  m 
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respect  to  it,  as  compared  with  vascular  parts,  being,  that 
the  vascular  congestion  is  not  in  it,  but  in  adjoining  struc- 
tures. 

On  the  other  hand  it  is  to  be  remarked,  that  although 
these  adjoining  structures  are  the  seat  of  the  congestion, 
little  or  no  exudation  may  take  place  in  them  or  on  them, 
and  they  may  therefore  be  said  to  be  scarcely  or  not  at  all 
the  seat  of  inflammation  as  regards  the  events  of  the  process. 
When  the  conjunctiva  and  sclerotica  are  really  inflamed, 
exudation  in  or  on  them  may  occur,  but  then  the  congestion 
is  different  in  seat  and  extent  firom  what  it  is  when  the 
cornea  is  the  seat  of  the  inflammation,  and  there  may  be 
no  exudation  into  the  cornea — the  cornea  may  remain 
unaffected. 

In  the  progress  of  inflammation  of  the  cornea,  this  struc- 
ture may  become  vascular,  but  such  an  event  is  owing  to  the 
development  of  new  vessels,  such  as  also  happens  in  inflam- 
mation of  vascular  parts. 

Though  inflammation  of  the  cornea,  considered  as  a  non- 
vascular part,  has  been  thus  dwelt  on,  the  truth  is,  that  all 
tissues,  as  regards  their  component  elements,  are,  properly 
speaking,  non-vascular,  and  aiffer  from  the  cornea  only  in 
the  degree  of  proximity  to  the  vessels,  and  therefore  in 
inflammation  only  in  the  degree  of  proximity  to  the  source 
of  the  exudation. 

But  this  very  difference  in  the  case  of  the  cornea  affords 
a  natural  analysis  of  the  inflammatory  process.  It  enables 
us  to  observe  separately  the  two  great  stages  of  inflanmia- 
tion  proper — ^the  congestion  and  exudation — ^the  congestion 
in  one  place,  the  exudation  in  another.  It  also  enables  us 
to  observe,  in  an  imcomplicated  maimer,  the  eventual  srtages 
of  inflammation,  such  as  re-organization  and  suppuration. 

That  the  cornea  is  the  seat  of  exudation  is  manifested 
by  opacities  of  various  kinds,  phlyctenulse,  and  abscesses. 
When  new  vessels  are  developed  in  the  exuded  matter,  the 
cornea  then  becomes  the  seat  of  more  or  less  redness.  This, 
however,  is  to  be  distinguished  from  that  which  may  result 
from  effused  blood.  When  effusion  of  blood  occurs,  it 
appears  usually  in  a  patch  near  the  edge  of  the  cornea. 

When  resolution  of  inflammation  of  the  cornea  above 
referred  to  takes  place,  the  irritability  of  the  eye  ceases,  and, 
on  the  one  hand,  the  congestion  of  the  neighbouring  con- 
junctiva and  sclerotica  diminishes ;  then,  on  the  other,  the 
exudation  in  the  substance  of  the  cornea  disappears. 
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The  oomea  has  been  {ust  referred  to  as  a  part  which, 
from  its  non-vascularity,  iorms  a  good  subject  for  observing, 
in  a  manner  uncomplicated  by  the  presence  of  the  vessels 
in  which  the  blood  is  stagnant,  the  development  and  dis- 
position of  the  exuded  matter  in  the  healing  process.  The 
matter  exuded  into  the  substance  of  the  cornea  from  the 
vessels  of  the  adjacent  conjunctiva  and  sclerotica  may  (as 
fiir  as  examination  with  the  naked  eye,  or  the  eye  assisted 
merely  by  a  magnifying  glass  goes)  be  seen  to  undergo  the 
different  modes  of  cfevclopment  above  described. 

It  m&j  be  se^ti  that  pustules  form,  and  that,  in  the  heal^ 
ing  of  meisions  and  tucers  of  the  cornea,  adhesion  and 
granulation,  and,  lastly,  cicatrization,  may  take  place  without 
the  derelopment  of  new  vessels — a  convincing  proof  that 
neither  suppuration  nor  "organization'*  necessarily  implies 
the  development  of  new  yessels. 

But,  as  above  hinted,  new  vessels  may  be  formed  in  the 
matter  exuded  into  the  cornea,  and  this  again  affords  a  very 
interesting  and  readily  observable  example  of  the  develop- 
ment of  new  vessels,  imcomplicated  by  the  previous  existence 
of  other  vessels  in  the  part. 

The  new  vessels,  having  served  their  purpose,  shrink  and 
disappear,  and  it  is  usually  not  imtil  this  has  taken  place 
that  cicatrization  is  completed. 

One  or  other  of  the  three  principal  layers  of  the  cornea 
may  be  more  particularly  the  seat  of  the  exuded  matter ; 
hence  are  distinguished  inflammation  of  the  proper  sub- 
stance of  the  cornea,  of  the  conjunctiva  comee,  and  of  the 
membrane  of  Descemet. 

Inflammation  of  the  proper  substcmee  of  the  cornea, — In 
inflammation  of  the  proper  substance  of  the  cornea,  the 
vascular  congestion  is  seated  in  the  sclerotica  in  the  form 
of  the  sclerotic  circumcomeal  zone,  but  soipetimes  the 
redness  is  very  slightly  marked.  There  is  generally  also 
congestion  of  the  circumcomeal  network  of  the  conjunctiva. 

'HkB  exuded  matter  is  deposited  either  in  the  intei*8tices 
of  the  tissue  or  on  its  surface,  raising  the  epithelium  in  the 
form  of  a  phlyctenula,  or  even  a  blister. 

The  exudation  into  the  interstices  of  the  proper  substance 
of  the  cornea,  may  produce  map-like  patches  oi  dimness  and 
nothing  more.  C5r  the  exudation  being  in  greater  quantity, 
a  general  greyish  or  yellowish-white  opacity  results,  denser 
at  some  points  than  others,  and  intermixed  with  red  from 
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the  presence  of  new  yessels.  In  this  case,  the  cornea 
presents  a  peculiar  opalescent  appearance. 

In  certain  cases  there  is  less  exudation  and  development 
of  yessels ;  the  cornea  still  retains  a  degree  of  transparency, 
hut  is  of  a  dirtjr  jellowish-green  colour,  and  rough  like 
ground  glass,  owing  to  minute  vesicles  on  its  surface,  or 
minute  points  of  ulceration,  resulting  from  the  hursting  of 
the  vesicles.  There  is  softening  of  the  cornea  in  all  these 
cases. 

When  exudation  into  the  proper  suhstance  of  the  cornea, 
or  under  the  epithelium,  takes  place  rapidly  and  copiously, 
the  exuded  matter  is  generally  formed  mto  pus  or  puriform 
matter,  and  the  result  is  an  ahscess  or  a  pustule.  In  such 
cases  the  inflammation  is  more  of  an  acute  character  than 
in  the  preceding.  There  is  more  vascular  congestion  in  the 
conjunctiva  and  sclerotica,  so  much  so,  that  the  cases  in 
question  are  commonly  viewed  as  examples  of  comeitis 
supervening  on  inflammation  of  the  coujimctiva  and  scle- 
rotica, while  the  preceding  cases  are,  on  account  of  the 
slight  appearance  of  congestion  in  l^e  conjunctiva  and 
sclerotica,  viewed  as  examples  of  primary  comeitis.  But 
from  what  has  heen  ahove  said  of  inflammation  of  the 
cornea,  there  is  no  primary  comeitis  in  the  sense  here 
implied,  i.  e.  with  vascular  congestion  first  in  the  cornea. 

The  depositions  of  yellow  matter  which  occur  in  the 
interstices  of  the  cornea  at  its  lower  part,  and  which,  on 
account  of  their  presenting  the  form  of  the  lunular  spot  at 
the  root  of  the  nails,  are  called  unguis  or  onyx,  and  which 
are  in  general  rapidly  ahsorhed  as  the  attendant  inflamma- 
tion is  subdued,  have  not  the  character  of  abscesses  like  the 
circumscribed  collections  of  matter  which  form  in  the  centre 
of  the  cornea,  appearing  as  a  densely  opaque  spot,  first 
white,  then  yellow,  around  which  the  rest  of  the  cornea  is 
more  or  less  opaque  from  exuded  lymph,  in  which  there  may 
be  new  vessels,  as  in  the  walls  of  abscesses  elsewhere. 

Most  frequently  the  exuded  matter  is  deposited  on  the 
surface  of  the  proper  substance  of  the  cornea,  raising  the 
epithelium  in  the  form  of  a  phlyctenula  or  blister.  The 
epithelium  of  the  cornea  being  denser,  thicker,  and  more 
coherent  than  that  of  the  sclerotic  conjunctiva,  confines 
the  matter  which  is  exuded,  in  much  the  same  way  that  the 
epidermis  of  the  skin  does.  The  matter  being  at  first  a 
transparent  fluid,  there  is  a  phlyctenula;    subsequently 
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becoming  puriform  or  purulent,  there  is  a  pustule.  Often 
^e  process  does  not  proceed  so  far  as  the  formation  of  a 
pustule. 

Aphlyctenula  or  pustule  of  the  cornea  having  burst,  a 
small  ulcer  covered  with  purolymph  is  left,  which  may  be 
compared  to  the  spot  on  the  sclerotic  conjunctiva  in  pustular 
ophuialmia.  A  fasciculus  of  new  vessels,  extending  to  this 
moer  from  the  conjunctival  circumcomeal  network,  may 
make  its  appearance. 

HeaJing  process  in  inflammation  of  proper  substance  of  the 
cornea. — When  the  congestion  around  the  cornea  subsides, 
the  matter  exuded  into  its  substance  may  gradually  be 
absorbed.  And  this  even  when  development  of  it  has  gone 
on  to  the  formation  of  new  vessels,  though  tardily,  for  the 
more  the  exuded  matter  has  been  developed,  the  less  readily 
does  it  dissolve  and  become  fitted  for  absorption.  The  new 
vessels  first  disappear,  leaving  a  greyish-white  opacity,  which 
clears  away  from  the  circumference  towards  the  centre  of 
the  cornea,  where  often  more  or  less  opacity  remains. 

A  pustule  on  the  surface  of  the  cornea,  or  an  abscess  in 
its  proper  substance,  may  disappear  by  absorption  of  its 
contents,  leaving,  however,  more  or  less  opacity ;  but  these 
collections  of  matter  usually  burst,  and  leave  a  sore,  which 
may  either  commence  to  heal  by  granulation  or  run  into 
ulceration. 

Inflammation  of  the  conjunctiva  cornea. — This  usually 
accompanies  acute  inflammation  of  the  proper  substance 
of  the  cornea,  or  is  an  es^tension  of  inflammation  of  the 
sclerotic  conjunctiva. 

In  consequence  of  the  exudation,  the  conjimctiva  comese 
becomes  at  some  point  opa(]^ue  and  thickened,  and  here  new 
vessels  are  soon  formed,  which,  connecting  themselves  with 
the  conjunctival  circmncomeal  network — which  at  the  place 
is  in  a  state  of  congestion — appear  as  a  mere  extension  of  a 
£E»ciculus  of  vessels  from  it.  The  opacity  and  vascularity 
may  gradually  spread  over  the  cornea. 

In  some  cases  of  what  may  be  called  inflammation  of  the 
conjunctiva  comeae,  there  are  fewer  new  vessels  and  less 
opacity,  but  there  is  superficial  spreading  ulceration.  In 
certain  cases  the  cornea  presents  here  and  there  on  its 
surface  vascular  fungous  granulations. 

The  changes  which  the  conjimctiva  comeae  imdergo  in 
inflammation,  the  thickening  and  vascularity,  are  very  apt 
to  remain  in  the  forms  of  ponnus,  vascular  cornea,  &c.  •,  \iu\. 
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often  they  disappear  entirely,  and  the  cornea  resumes  its 
natural  appearance. 

Inflammation  of  the  membrane  of  Descemet. — ^In  this  in- 
flammation, the  vascular  congestion  is  in  the  sclerotic  zone. 
The  exuded  matter  is  deposited  between  the  proper  sub- 
stance of  tiie  cornea  and  the  membrane,  and  generally 
presents  itself  in  the  form  of  scattered  punctiform  opacities. 
Here  also  new  vessels,  when  formed,  make  their  appearance. 

As  the  inflammatory  congestion  subsides,  the  exuded 
matter  is  removed  by  absorption. 

Ulceration  of  the  cornea. — ^The  cornea  is  extremely  prone 
to  ulceration.  The  ulceration  may  be  limited  to  a  mere 
abrasion  or  exfoliation  of  the  epithelium,  or  it  may  affect 
the  proper  substance  of  the  cornea  also.  The  membrane  of 
Descemet  does  not  appear  to  be  liable  to  ulceration ;  but 
when  exposed  and  deprived  of  support  by  penetrating 
ulceration  of  the  proper  substance  of  the  cornea,  it  even- 
tuallv  bursts. 

Abrasion  of  the  epithelium  presents  itself  either  in  that 
form,  in  which  its  substance  looks  like  ground  glass,  or  in 
a  form  hke  what  is  presented  after  death,  when  the  epithe- 
lium begins  to  soften,  and  portions  of  it  are  detached  by 
wiping  Ihe  surface.  The  firat  form  occurs  in  inflammation 
of  the  proper  substance  of  the  cornea.  The  second  is  rather 
a  result  of  inflammation  of  the  conjunctiva  comese ;  there 
is  superficial  vascularity,  and  the  abrasion,  like  ulceration, 
has  a  great  tendency  to  roread ;  but  while  it  spreads  on 
one  side,  cicatrization  may  be  seen  taking  place  on  another. 
The  cicatrization  gives  rise  to  slight  opacity. 

Ulceration  of  the  proper  substance  of  the  cornea  generally 
commences  by  the  bursting  of  an  abscess  or  phlyctenular 
Both  the  bottom  and  edges  of  the  ulcer  may  be  clear,  and 
the  cornea  around  scarcely,  if  at  all,  nebulous.  In  other 
cases  the  bottom  of  the  iilcer  is  filled  with  a  grayish 
sloughy-looking  matter,  which  is  thrown  off  to  be  succeeded 
by  the  same  thing,  whilst  the  ulcer  goes  on  increasing  in 
depth,  and  may  at  last  completely  perforate  the  cornea. 

Hernia  of  the  cornea — (Keratocele). — ^When  an  ulcer  has 
penetrated  through  the  proper  substance  of  the  cornea,  the 
membrane  of.  Descemet,  unable  to  withstand  the  pressure 
from  within,  is  protruded  at  the  bottom  of  the  ulcer,  in  the 
form  of  a  small  vesicle  filled  with  aqueous  humour.  This 
hernia  of  the  cornea,  or  rather  prolapse  of  the  membrane  of 
Descemet,  usually  bursts  ere  long;  the  aqueous  humour  is 
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thus  allowed  to  escape,  whereupon  the  iris  falls  forward  into 
contact  with  the  cornea,  and  perhaps  a  prolapse  of  it  takes 
place  through  the  ulcerated  opening  in  the  cornea. 

If  now  a  remission  of  the  attending  inflammation  take 
place,  which  is  apt  to  happen,  in  consequence  of  the  relief  of 
tension  produced  hj  the  evacuation  of  the  aqueous  humour, 
the  ulcerated  opening  in  the  cornea  heals,  the  aqueous 
humour  again  accumiilates,  and  the  iris  returns  to  its  natiural 
position,  provided  no  prolapse  of  it  had  taken  place. 

In  some  cases,  when  ulceration  of  the  cornea  is  hoth 
broad  and  deep,  but  im#  penetrating  entirely  through  the 
pfoper  substance,  the  hernia  of  the  cornea  which  takes 
place  is  large,  but  still  invested  with  some  of  the  corneal 
tissue.  In  consequence  of  this  it  does  not  so  readily 
burst,  but  may  remain  permanent  as  a  thinned  and  pro- 
jecting part  of  the  cornea,  with  impaired  transparency, 
resembling  somewhat  conical  cornea,  m>m  which,  however, 
it  is  to  be  distinguished.  From  partial  staphyloma  it  differs 
in  not  being  connected  with  the  iris,  and  never  being  so 
opaque. 

By  the  bursting  of  an  abscess  or  onyx  of  the  cornea 
inwards  into  the  anterior  chamber,  the  membrane  of  Des- 
cemet,  and  the  inner  part  of  the  corneal  substance,  are 
destrc^ed ;  the  outer  part,  then,  incapable  of  withstanding 
the  pressure  from  within,  sometimes  yields,  and  forms  a 
prominence  of  a  conical  shape. 

MoftiJieatioH  of  the  cornea. — ^The  complete  death  of  the 
cornea,  and  the  separation  of  it  in  the  form  of  a  well-marked 
iMiihery  slough,  is  of  rare  occurrence.  The  destruction  of 
the  cornea,  which  is  so  common  in  the  purulent  ophthalmise, 
takes  place  in  a  different  manner. 

The  cornea,  overlapped  all  round  its  margin  by  the  che 
mosed  conjunctiva,  may  be  observed  to  continue  for  some 
time  unaffected ;  but  within  a  short  interval  it  will  be  found 
to  have  become  quite  opaque  and  softened.  To  this  suc- 
ceeds the  process  of  destruction,  which  consists  in  that  form 
of  mortification,  with  small  sloughs,  which  constitutes  ulce 
ration.  The  destruction  may  involve  the  whole  cornea  in 
itB  whole  thickness,  or  a  part  only  in  its  whole  thickness ; 
or  it  may  involve  a  superficial  portion  only,  and  this  of 
greater  or  less  size. 

The  immediate  caiise  of  all  this  mischief  appears  to  be 
the  infiltration  of  the  substance  of  the  cornea  with  eiLud^d. 
matter,  and  the  mechani(?aJ^iie8sure  exerted  by  the  cViemoft%<\ 
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conjunctiva,  whereby  the  nutritive  movements  are  more  or 
less  completely  arrested. 

Healing  of  wounds  and  ulcers  of  the  cornea — by  the  first 
intention. — ^A  simple  incision  of  the  cornea  in  general  heals 
readily.  From  the  vessels  of  the  conjunctiva  and  sclerotica, 
which  are  congested  on  that  side  of  the  cornea  next  the 
woimd,  lymph  is  exuded  into  the  cornea  at  the  seat  of  the 
woimd,  producing  opacity  to  a  greater  or  less  extent,  and  of 
more  or  less  intensity.  The  cut  edges  are  agglutinated  by 
the  exuded  lymph,  and  by  its  organization  continuity  of 
structure  is  restored.  What  of  exuded  matter  remains  in 
the  substance  of  the  cornea,  producing  opacity,  is  gradually 
absorbed,  and  tbe  cornea  clears  in  proportion  as  the  in- 
jection of  the  conjunctival  and  sclerotic  vessels  subsides; 
a  small  speck  perhaps,  the  cicatrice,  merely  remaining.  No 
new  vessels  may  have  been  formed  in  the  cornea. 

By  the  second  intention. — Loss  of  substance  of  the  cornea, 
whether  produced  by  ulceration  or  otherwise,  is  restored  by 
granulation.  The  granulations  may  be  non-vascular,  or 
they  may  be  vascular,  from  new  vessels  which  have  been 
developed  in  tbe  exuded  matter,  and  which  have  formed  a 
connexion  with  those  of  the  neighbouring  conjunctiva  and 
sclerotica.  These  new  vessels  generally  disappear  when  the 
process  of  granulation  is  completed,  and  preparatory  to 
cicatrization.  Thus,  when  an  ulcer  has  filled  up  by  vascular 
granulations,  one  vessel  after  another  disappears,  until  all 
are  gone,  leaving  an  opaque  streak  where  their  course  in 
the  cornea  had  been. 

At  first  the  sore  may  be  swollen,  and  more  or  less  nebu- 
lous at  the  edges,  and  discharge  a  tough,  yellow,  puro- 
lymphv  matter,  which  sometimes  adheres  to  it,  and  hangs 
down  n*om  it  in  flakes.  But  when  the  ulcer  begins  to  he^, 
its  edges  become  decidedly  gray  and  opaque,  and  in  propor- 
tion as  it  becomes  filled  with  granulations,  the  quantity  of 
puro-lymphy  matter  discharged  from  it  becomes  less,  untQ 
none  at  all  is  formed.  At  last  cicatrization  takes  place,  and 
the  surrounding  nebulosity  diminishes  until  it  oisappears 
altogether. 

The  cicatrice  is  either  a  permanently  opaque  spot  (}eucoma) 
or  it  is  a  clear  facet,  presenting  the  appearance  as  if  a  small 
piece  had  been  sliced  from  tbe  convex  surface  of  the  cornea. 

Effects  of  penetration  of  the  cornea. — ^When  the  cornea  is 
freely  penetrated  by  wound,  ulceration,  or  sloughing,  pro- 
lapsua  iridis  takes  place. 
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According  to  the  size  and  position  of  the  opening  in  the 
cornea,  so  is  the  extent  of  the  prolapse  of  the  iris,  and  so  is 
the  pupil  more  or  less  involved.  The  different  degrees  of 
prolapsas  iridis  have  received  different  names ;  thus,  when 
small  it  is  called  myocephalony  from  its  forming  a  small  hlack 
point  like  the  head  of  a  fly ; — ^when  it  is  a  little  larger,  and 
flattened  down  hj  the  pressure  of  the  eyelids,  it  has  heen 
compared  to  the  head  of  a  nail,  whence  the  name  clavm ; — 
when  larger  and  more  prominent,  it  has  heen  called  melon^ 
or  apple-shaped  prolapse.  When  the  iris  is  protruded  at 
several  openings,  the  appearance  is  somewhat  uke  a  hunch 
of  grapes,  whence  the  name  staphyloma  raoemosvim.  When 
prolapsus  iridis  has  taken  place,  all  the  symptoms  of  the 
attending  inflammation  are  apt  to  he  aggravated.  But  if 
the  inflammation  suhsides,  and  if  the  opening  in  tlie  cornea 
and  prolapse  of  the  iris  he  within  certain  limits,  the  latter 
gradually  contracts  and  flattens  as  the  ulcer  of  the  cornea 
closes,  and  nothing  at  last  remains  hut  the  cicatrice  in  the 
cornea,  and  adhesion  hetween  this  and  the  iris — synechia 
anterior — ^with  more  or  less  deformed  and  contracted  pupil. 
If  in  consequence  of  a  more  extensive  destruction  of  the 
cornea,  whether  by  ulceration  or  sloughing,  the  prolapse  of 
the  iris  have  exceeded  the  limits  alluded  to,  it  never  collapses, 
but  as  will  be  by-and-by  shown,  lays  the  ground  for  the 
formation  of  a  staphyloma  of  the  cornea  and  ins,  partial  or 
complete. 

Iritis,  or  inflammation  of  the  iris. 

In  consequence  of  the  coloration  of  the  iris,  it  does  not, 
like  the  conjunctiva,  for  example,  when  inflamed,  appear 
red,  hut  of  a  colour  which  is  a  compound  of  its  own  natural 
colour  and  that  of  the  stagnant  blood.  Thus,  as  above 
mentioned  (p.  23),  a  blue  iris  becomes  green,  a  brown  iris 
reddish-brown.  The  pupillary  circle  is,  however,  usually 
rather  pinkish.  The  brilliancy  of  the  iris  is  at  the  same  time 
impaired  or  lost.  Subsequent  changes  in  the  colour  of  the 
iris  are  owing  to  exuded  matter  and  to  changes  in  the  pig- 
ment. 

The  injected  vessels  are  individualljr  not  very  evident. 

The  circumcomeal  zone  of  sclerotic  congestion  is  well 
marked.  The  conjunctiva  may  be  little  or  very  much  in- 
jected— so  much  sometimes  as  to  hide  the  sclerotic  injection. 

The  aqueous  humpur  is  at  first  somewhat  iixcTeaaa^  *m 
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quantity  by  serous  effusion.  Exudation  of  lymph  after- 
wards takes  place;  and  that  either  on  the  surfaces  or 
into  the  substance  of  the  iris.  The  exudation  from  the 
anterior  surface  and  from  the  pupillary  margin  may  be 
directly  seen.  Most  commonly  the  exudation  takes  place 
first  from  the  pupillary  margin  obstructing  the  pupil.  On 
the  anterior  surface  the  lymph  presents  itself  in  drops,  and 
fine  flakes  of  it  may  often  be  seen  in  the  aqueous  humour, 
rendering  it  turbid. 

The  lymph  exuded  at  the  pupillary  mai^  soon  becomes 
consolidated  and  oiganized,  forming  bands  of  adhesion  be- 
tween 1^e  margin  of  the  pupil  and  the  capsule  of  the  lens 
(synechea  posterior) — distorting  the  pupil,  and  sometimes 
contracting  it  to  a  point. 

The  mode  in  which  closure  of  the  pupil  takes  place  ap- 
pears to  be  thi^ ;  the  pupil  haying  been  in  a  state  of  con- 
traction when  the  lymph  was  exuded,  the  lymph,  in  conso- 
lidating, contracts  and  draws  together  more  closely  the 
margin  of  the  pupil  from  which  it  has  been  exuded,  and  to 
which  it  is  adherent. 

New  vessels  may  make  their  appearance  in  the  lymph 
forming  the  bands  of  adhesion,  m  that  exuded  on  the 
anterior  surface  of  the  iris,  and  also  in  that  filling  up  the 
pupil. 

The  lymph  poured  out  at  the  pupD,  forming  bands  of 
adhesion,  becomes  of  a  brown  or  yellow  colour  from  the 
deposition  of  pigment  in  it.  Small  red  or  brown  masses 
of  lymph  are  also  sometimes  seen  on  the  outer  circle  of  the 
iris,  or  at  the  margin  of  the  pupil. 

Though  no  distinct  serous  membrane  can  be  demon- 
strated on  the  anterior  surface  of  the  iris,  it  thus,  like  the 
surface  of  inflamed  organs,  which  are  covered  with  serous 
membranes,  pours  out  lymph,  which  ^ves  rise  to  adhesions ; 
but  what  is  peculiar  is,  that  the  adhesion  which  takes  place 
is  generally  between  the  iris  and  capsule  of  the  lens,  rarely 
if  ever,  between  the  iris  and  the  cornea. 

Parenchymatous  inflammation  of  the  iris  may  be  looked 
upon  merely  as  a  more  intense  degree  of  inflammation,  in 
which,  to  exudation  on  the  surface  of  the  iris,  there  is  added 
exudation  into  its  substance. 

There  is,  in  acute  parenchymatous  inflammation  of  the 
iris,  greater  vascular  congestion  both  of  the  conjimctiva  and 
sclerotica,  together  with  congestion  of  the  choroid,  as  may 
be  inferred  from  the  accompanying  photopsy  during  life, 
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and  from  its  haying  been  found  on  dissection  after  death 
that  there  was  lymph  on  the  inner  surface  of  the  choroid. 

Exudation  into  the  substance  of  the  iris  takes  place  prin- 
cipally at  the  pupillary  circle,  and  is  manifested  by  a  rusty 
or  tawny  colour  which  that  part  of  the  iris  presents. 

Abscess  is  apt  to  form  in  such  cases  when  acute.  It 
appears  as  a  small  yellow  tubercle  on  the  surface  of  the  iris, 
generally  near  its  pupillary  or  ciliary  edge,  which  bursting 
into  the  anterior  chamber,  gives  rise  to  a  small  hypopyon. 
The  place  where  the  abscess  was  afterwards  appears  black. 
When  the  abscess  is  quite  at  the  ciliary  margin,  it  may 
evacuate  itself  extemaUy  through  the  sclerotica,  close  to  the 
place  of  its  junction  with  the  cornea. 

Hemorrhagic  efilusion  also  occiu*s  in  inflammation  of  the 
iris.  The  blood  is  usually  in  small  quantity,  forming  a 
patch  of  greater  or  less  size  on  the  anterior  surface  of  the 
nis,  and  tinging  the  exuded  lymph.  Sometimes  an  accu- 
mulation of  blood  appears  at  the  bottom  of  the  anterior 
chamber. 

Heeding  process  in  inflammation  of  the  iris. — As  the  con- 
gestion in  iritis  subsides,  the  progress  of  the  absorption  of 
the  exuded  matter  is  beautifully  seen.  Matter  which  has 
been  recently  exuded  rapidly  disappears.  Tubercles  of 
lymph  with  vessels  ramifying  on  the  surface  progressively 
shrink  and  the  blood  in  the  vessels  becomes  dark  and  dead 
looking,  like  the  blood  in  ecchymosis.  Lymph,  which  has 
become  organized  into  adhesions,  having  to  undergo  solu- 
tion by  a  retrogressive  metamorphosis,  in  order  to  be  fitted 
for  absorption,  disappears  slowly ;  and  in  many  cases  the 
organization  is  aheady  so  complete,  that  no  process  of 
removal  takes  place.  Thickening  and  change  of  structure 
of  the  iris  from  exudation  into  its  substance,  together  with 
contraction  of  the  pupil  and  obstruction  of  it  with  lymph, 
are  very  often  permanent. 

Effiised  blood  is  in  general  readily  absorbed,  but  after 
repeated  effusions  some  remains  unabsorbed,  in  the  form  of 
brown  or  black  masses  and  patches,  at  the  bottom  of  the 
anterior  chamber  and  on  the  surface  of  the  iris. 

Inflammation  of  the  lining  membrane  of  the  posterior 
chamber  or  uveitis. — Lymph  may  be  exuded  in  large  quantity 
into  the  posterior  chamber,  on  the  posterior  surface  of  the 
iris,  and  on  the  anterior  wall  of  the  capsule  of  the  lens.  The 
source  of  this  exudation  is  probably  the  vessels  of  the  ciliary 
processes.    See  further  on  this  head,  infra  p.  75. 
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Choroiditis  and  retinitis j  or  inflammation  of  the  choroid  and 
retina. 

The  external  redness  of  congestion,  Efjmptomatic  of  in- 
flammation of  the  choroid  and  retina  cannot  be  seen,  for, 
different  from  what  is  the  case  in  regard  to  the  structures 
hitherto  considered,  the  bloodvessels  of  those  under  notice 
enter  the  eyeball  at  its  back  part. 

By  means  of  the  ophthalmoscope,  as  above  shown,  pp.  29, 
80,  me  retina  and  choroid  may  be  directiy  observed  during 
life,  but  not  much  has  yet  been  made  out  concerning  the 
anatomical  characters  of  inflammation  affecting  them.  The 
appearances  above  enumerated,  viz.,  congestions,  spots  of 
extravasated  blood,  opacities  of  various  appearance,  pig- 
ment deposits,  &c.,  as  hitherto  observed,  have  been  the 
effects  of  past  inflammation  rather  than  the  manifestations 
of  inflammation  in  progress.*  In  active  inflammation,  of 
course,  the  eye  could  not  bear  examination. 

As  there  has  not  yet  been  any  opportunity  of  examining 
after  death  eyes  which  had  been  explored  by  the  ophthal- 
moscope durmg  life,  no  very  accurate  identification  of  the 
appearances  observed  in  the  latter  case,  with  the  changes 
which  morbid  anatomy  has  hitherto  disclosed,  can  be  ex- 
pected. 

The  vessels  of  the  choroid  shine  through  the  retina ;  but 
the  mode  of  distribution  of  the  vessels  of  the  retina  and 
choroid  is  so  characteristic  that  inflammatory  injection  of 
the  former  can  be  readily  distinguished  from  that  of  the 
latter  independently  of  the  difference  of  the  seat  and  defi- 
nition of  the  vessels. 

Some  of  the  opaque  appearances  which  have  been  ob- 
served at  the  bottom  of  the  eye  are  no  doubt  indications  of 
exuded  matter  deposited  between  the  choroid  and  retina 
producing  adhesion  of  the  two  membranes,  with  alteration 
of  their  textures  including  the  pigment  membrane  of  the  one 
and  stratimi  bacillosiun  of  the  other,  and  as  has  been  re- 
peatedly found  on  dissection.  Others  of  the  appearances 
again  seem  more  distinctiy  referable  to  retinal  exudation, 
extravasation,  and  pigment  deposit. 

The  retina  bulged  forward  and  tremulous  is  an  indication 

*  An  exception  to  this  is  a  case  of  what  appears  to  have  been  mild 
arthritic  posterior  internal  ophthalmia  ending  in  glaucoma  related,  by 
Dr.  Jaeger,  jun.,  of  Vienna,  and  quoted  in  the  British  and  Foreign 
MedicO'Chirurgical  Eeview  for  October,  1854. 
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of  serous  exudation  between  the  choroid  and  it  on  the  one 
hand,  and  dissolution  of  the  vitreous  humour  on  the  other. 
In  such  cases  the  retina  has  appeared  sometimes,  otherwise 
unchanged,  sometimes  degenerated. 

Inflammation  of  the  lenses  of  the  eye. 

These  bodies  being,  like  the  cornea,  non-vascular  in  the 
fully  developed  state,  inflammation  of  them  consists  at  first 
merely  in  exudation  into  or  on  them;  the  vascular  conges- 
tion having  its  seat  in  adjacent  parts. 

InJUmvma4iion  of  the  crystaUine  body. — ^Inflammation  of 
the  crystalline  body  is  first  evidenced  by  opacity  of  the 
capsule,  resulting  horn,  exudation  into  or  on  it.  In  the 
exuded  matter  new  vessels  may  be  developed.  But  where 
is  the  seat  of  the  primary  congestion  ?  Tins  appears  to  be 
different  according  as  it  is  the  anterior  or  the  posterior  wall 
of  the  capsule  which  is  affected. 

In  uveitis,  p.  73,  the  anterior  wall  of  the  capsule  has  often 
exuded  matter  deposited  on  it,  in  which  new  vessels  are 
sometimes  developed.  This  is  the  kind  of  case  described  as 
inflammation  of  the  anterior  wall  of  the  capsule. 

Whilst  inflammation  of  the  anterior  wall  of  the  capsule 
belongs  to  the  head  of  inflammation  of  the  anterior  segment 
of  the  eye,  what  has  been  viewed  as  inflammation  of  the 
posterior  wall  of  the  capsule  comes  under  the  head  of  in- 
flammation of  the  posterior  segment. 

When  the  capsule  of  the  lens  is  affected,  as  above  de- 
scribed, the  lens  itself  becomes  more  or  less  altered  in  con- 
sequence,— opaque,  dissolved,  or  even  the  seat  of  suppura- 
tion. 

Healing  process  in  the  crystaUine  body. — Wounds  of  the 
cnrstalline  body,  it  is  weU  known,  are,  in  the  human  eye, 
followed  by  opacity  of  the  lens,  which  is  eventually  dissolved 
and  absorbed.  As  to  the  capsule  it  is  very  apt  to  become 
opaque,  but  is  never  absorbed  like  the  lens.  If  small,  a 
wound  of  the  capsule  may  heal,  in  which  case  absorption  of 
the  lens  will  not  go  on  though  it  may  have  become  opaque. 

Inflammation  of  the  vitreotts  body. — The  inflammatory 
changes  of  the  vitreous  body,  such  as  deep-seated  extrava- 
sations of  blood,  deposits  of  lymph,  appear  principally  to 
depend  on  congestion  of  the  retinal  vessels.  From  Bonders 
and  Van  Tngt*8  observations  by  means  of  the  ophthalmo- 
scope, however,  it  would  appear  that  affection  of  tli©  -ntteoxja 
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body  is  sometimes  independent  of,  at  other  times  proceeds, 
pari  passu  with,  affection  of  the  retina  and  choroid.  On  the 
other  hand,  the  retina  and  choroid  may  haye  undergone 
change  of  structure  from  chronic  inflammation  without  any 
opacity  of  the  vitreous  having  taken  place. 

Increased  or  suppressed  lacrymation,  increased  or  dimi- 
nished Meibomian  secretion,  are  objective  phenomena,  sym- 
pathetic with  inflammation  of  difierent  tissues  of  the  eye. 

The  subjective  phenomena  of  inflammation  of  the  difierent 
structures  of  the  eye  now  come  to  be  considered.  In  enter- 
ing on  this  part  of  the  subject,  it  is,  in  the  first  place, 
necessary  to  distinguish  between  the  morbid  sensations  de- 
pending on  perversion  of  common  sensibility  and  those  de- 
pending on  perversion  of  special  sensibihty. 

Morbid  sensations  depending  on  perversion  of  common  sensi- 
bility y  accompanying  injlammation  of  the  different  tissues. 

Conjunctiva, — Like  other  mucous  membranes  close  to  the 
natural  apertures  of  the  body,  the  conjunctiva  is  endowed 
with  a  high  degree  of  common  sensibility ;  but  being  loose 
in  texture,  the  pain  which  attends  inflammation  of  it  is  not 
very[  severe.    There  is,  however,  considerable  heat. 

The  most  characteristic  pain  is  like  that  produced  by  a 
foreign  body  in  the  eye — a  sensation  which  attends  inflam- 
mation of  other  mucous  membranes  near  the  surface  of  the 
body.  The  sensation  as  if  a  foreign  body  were  in  the  eye  is 
owing  to  enlargement  of  the  vessels  on  the  one  hand,  and 
to  increased  sensibility  of  the  conjunctiva  on  the  other. 

Attendant  on  inflammation  of  the  conjunctiva  there  are 
also  itchiness  and  smarting  at  the  edges  of  the  eyelids,  with 
occasional  stitches  of  pain  shooting  from  them. 

Sclerotica. — ^Very  severe  pain  of  a  rheumatic  character 
around  the  orbit,  in  the  temples,  &c.,  is  a  characteristic  of 
sclerotic  inflammation  or  congestion,  owing  either  to  accom- 
panying congestion  in  the  parts  mentioned,  or  to  nervous 
irradiation. 

C!or»ea.— The  sensation  in  the  cornea  itself  is  one  of 
pressure.  But  as  inflammation  of  the  cornea  is  attended 
with  injection  of  the  conjunctiva  and  sclerotica,  there  may 
be  also  the  sensation  of  a  foreign  body  in  the  eye  peculiar 
to  the  former,  and  the  rheumatic  pain  peculiar  to  the  latter. 
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/m. — ^When  the  iris  is  inflamed,  there  is  necessarily 
more  or  less  sclerotic  congestion,  hence  the  sclerotic  rheu- 
matic pain  which  so  often  accompanies  iritis.  As  to  the 
pain  within  the  eyehall  itself,  it  may  be  accounted  for  as 
much  perhaps  by  the  distension  to  which  the  exterior  tunics 
are  subjected  by  the  increased  accumulation  of  blood  and 
fluids  in  the  interior  of  the  eye,  as  by  supposing  it  to  be 
seated  in  the  iris,  which  indeed  does  not  appear  to  possess 
much  sensibility. 

Choroid. — ^The  choroid  itself  does  not  appear  to  be  en- 
dowed with  any  sensibility.  The  pain  which  attends  in- 
flammation of  it  being  probably  owing  to  the  distension  of 
the  eyeball,  and  to  attending  congestion  of  other  parts. 

Bitina. — The  morbid  sensations  depending  on  perversion 
of  common  sensibili^,  which  may  attend  inflammation  of 
the  retina,  have  not  their  seat  in  the  retina,  but  are  merely 
owing  to  distension  of  the  eyeball,  and  accompanying  con- 
gestion of  other  parts. 

Morbid  sensations  depending  on  perversion  of  the  special 
sensibility  of  the  retina. 

When  nervous  structures  endowed  with  special  sensation 
are  irritated,  the  sensation  produced  is  not  pain,  but  various 
modifications  ,of  the  sensation  peculiar  to  the  structiure,  and 
this  whatever  be  the  irritating  agent.  Thus  when  the 
retina  is  in  a  morbidly  sensible  state,  irritation  of  it  by 
light  gives  rise  to  a  dazzling  glare,  which  is  so  distressing, 
that  the  patient  seeks  to  protect  the  eye  against  hght :  this 
constitutes  intolerance  oi  light,  or  photophobia.  But  even 
in  the  dark  the  same  dazzling  glare,  or  various  kinds  of 
luminous  spectra,  may  be  produced  by  pressure,  &c.,  and 
that  in  a  degree  more  or  less  distressing,  according  to  the 
morbid  sensibility  of  the  retina,  and  the  intensity  of  the 
pressure  or  other  irritating  cause :  this  constitutes  photopsy. 

The  appearance  of  a  gauze  or  mist,  or  "  a  skin  with  veins 
in  it,*'  appears  to  be  the  proper  subjective  effect  of  the  con- 
gestion and  exudation  in  inflammation  of  the  retina. 

The  other  special  morbid  sensations,  photopsy,  a  morbid 
soisibility  to  common  impressions,  and  photopnoby,  occur 
rather  as  accompaniments  of  inflammation  of  other  struc- 
tures of  the  eye  than  of  the  retina  itself.  Thus  the  morbid 
sensibility  of  the  retina  on  which  intolerance  oi  U^\iX»  ^<^ 
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pends  is  an  accompanimeut  of  those  acute  iiiflammatioiis  in 
which  the  cornea  is  especially  involved.  Luminous  spectra 
again  appear  to  be  occasioned  in  inflammation  of  the  choroid, 
principally  by  the  pressure  on  the  retina  arising  from  the 
congestion  and  exudation.  This  is  illustrated  by  the  well- 
known  effect  of  pressure  with  the  point  of  the  finger  on  the 
exterior  of  the  eyeball. 

The  phenomena  of  inflammation,  and  its  events,  having 
thus  been  abstractedly  considered,  as  they  occur  in  the  di£ 
ferent  textures  of  the  eye,  a  comparative  survey  may  now 
be  taken  of  the  modifications  which  those  phenomena  pre- 
sent, according  to  the  structure  affected. 

Oljective  phenomena. — The  more  vascular  conjunctiva, 
when  inflamed,  is  redder  than  the  less  vascular  sclerotica  ; 
and  the  non-vascular  cornea  is  not  red  at  all,  but  the  con- 
gestion, and  consequently  the  redness  attending  inflamma- 
tion of  it,  are  seated  in  adjacent  parts.  Kedness  of  the 
cornea  itself,  however,  may  be  subsequently  superadded  by 
the  development  of  new  vessels  in  it.  Lastly,  in  the  coloured 
iris,  the  congestion  is  not  manifested  by  redness,  but  by  a 
colour  a  compound  of  the  yellowish-redness  of  a  thin  stratum 
of  blood  and  the  natural  colour  of  the  inflamed  structure. 

Exudation  takes  place  more  copiously  from  the  conjunc- 
tiva and  iris  than  irom  the  less  vascular  sclerotica,  and 
CiEteris  paribus,  the  exudation  is  in  proportion  to  the  degree 
of  inflammatory  congestion.  The  exuded  mattJer  is  for  the 
most  part  poured  out  from  the  surfaces  of  the  conjunctiva 
and  iris,  and  there  is  little  swelling  and  thickening,  mani- 
festing interstitial  exudation,  in  comparison  with  the  whole 
quantity  of  matter  exuded;  whereas  in  parenchymatous 
structures,  the  exuded  matter  being  received  into  their  in- 
terstices, exudation  is  manifested  by  more  or  less  consider- 
able swelling.  Exudation  may  give  rise  to  phlyctenulse  and 
pustules  on  the  surface  of  the  cornea, — ^to  abrasion  on  that 
of  the  conjunctiva ;  a  difference  which  is  owing  to  the  dif- 
ference in  the  resistance  of  the  epithelium  investing  the  two 
surfaces.  Exudation  may  take  place  into  the  cellular  tissue 
underneath  the  conjunctiva  in  inflammation  of  that  mem- 
brane, in  which  case  the  swelling  forms,  called  chemosis. 
Lastly,  in  congestion  of  the  sclerotica,  there  is  compara- 
tively little  disposition  to  exudation,  and  when  it  does  take 
place,  it  is  often  rather  into  the  neighbouring  cornea  than 
mto  the  substance  of  the  sclerotica  itself— -a  peculiarity 
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which  seems  to  hold  in  the  case  of  other  fihrous  structures, 
for  example,  those  around  joints  in  rheumatic  gout. 

From  the  surface  of  the  conjimctiva,  when  it  is  the  seat 
of  intense  inflammatory  congestion,  slight  hsemorrhage 
readily  occurs ;  hut  in  less  intense  inflammation,  extrayasa- 
tion  of  hlood  occurs  in  the  form  of  patches  of  ecchymosis 
into  the  looee  cellular  tissue  underneath  the  sclerotic  con- 
jimctiya.  Efiusion  of  hlood  may  take  place  from  the  sur- 
£ice  of  the  inflamed  iris,  analogous  to  the  hsemorrhagic 
exudations  of  inflamed  serous  memhranes — and  extravasa- 
tion may  also  occur  into  its  substance.  But  in  the  latter 
case,  as  also  in  that  of  extrayasation  into  the  substance  of 
the  cornea,  the  spots  of  ecchymosis  are  small  in  comparison 
with  those  which  present  themselves  in  l^e  loose  subcon- 
junctival tissue.  The  readiness  with  which  bleeding  takes 
place  from  the  surface  of  the  conjunctiva,  when  the  seat  of 
intense  congestion,  is  explicable  by  the  exposure  to  foreign 
contact  of  its  delicate  superficial  capillary  network  in  a  state 
of  great  distension. 

A  modification  of  the  phenomena  of  the  events  of  inflam- 
mation might  d  priori  be  presumed  to  occur  in  difierent 
structures,  in  consequence  of  that  physiological  difference 
which  determines  the  mode  of  assimilation  peculiar  to  each 
structure.  That  such  a  modification  holds  to  a  certain  ex- 
tent only,  and  is  readUy  broken  through  by  modifying  in- 
fluences, i^  shown  by  the  formation  of  pus  in  very  oifierent 
structures,  and  by  the  circimistance,  that  a  kind  of  cellular 
tissue  and  blood  vessels  are  the  new  structures  most  com- 
monly regenerated,  whatever  the  original  structure  may  be. 

An  influence  which  manifestiy  modifies  the  manner  in 
which  the  exuded  matter  is  disposed  of,  consists  in  the  ex- 
posure or  non-exposure  of  it  to  the  contact  of  foreign  bodies, 
including  the  external  air.  The  matter  exuded  on  the  sur- 
fece  of  the  conjunctiva  in  contact  with  the  external  air, 
tends  to  be  converted  into  pus  or  puriform  matter,  whilst 
that  exuded  on  the  surface  of  the  ids  out  of  contact  with 
air,  is  more  disposed  to  be  converted  into  tissue',  forming 
bands  of  adhesion. 

The  mode  in  which  exposure  to  the  contact  of  foreign 
bodies  operates  in  determining  suppuration,  is  probably  by 
their  irritation  keeping  up  the  congestion,  and  thus  causiog 
exudation  in  large  quantity  and  of  a  certain  quality.  In 
the  cases  in  which  the  exuded  matter  is  converted  into  pu&, 
though  not  in  contact  with  foreign  bodies,  the  exade^  uidXr 
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ter  has  been  deposited  in  large  quantity,  in  consequence  of 
the  greatness  of  the  congestion  from  other  causes. 

In  the  cornea,  there  may  be  observed  what  will  perhaps 
be  admitted  as  an  exemplincation  of  the  influence  of  com> 
parative  quantity  of  exuded  matter,  in  the  disposal  of  it 
When  exudation  takes  place  slowly  and  in  smaU  quantity, 
it  is  deyeloped  into  tissues;  but  when  exudation  takes 
place,  rapidly  and  in  large  quantity,  suppuration  results. 

The  disposition  of  the  iris  to  form  adhesions  with  the 
capsule  of  the  lens,  as  in  the  case  of  serous  surfaces,  pre- 
sents a  remarkable  contrast  to  the  indisposition,  which,  in 
common  with  other  mucous  surfaces,  those  of  the  inflamed 
conjunctiva  have  to  adhere,  even  when  in  close  apposition, 
except  when  abraded,  and  therefore  no  longer  mucous  sur- 
faces. This  appears  to  point  to  some  peculiarity  in  the 
matter,  considered  as  a  blastema,  exuded  irom  mucous  sur- 
faces. Sometimes,  indeed,  the  matter  exuded  on  mucous 
surfaces  presents  itself  in  the  form  of  pseudo-membranes ; 
these,  however,  do  not  become  organized,  like  the  pseudo- 
membranes  of  serous  surfaces,  but  are  eventually  separated 
and  thrown  off  like  dead  parts. 

In  regard  to  the  formation  of  adhesions  between  the  iiis 
and  capsiQe  of  the  lens  (synechia  posterior) ,  it  has  been 
contended,  that  the  condition  for  their  formation  is  not 
exudation  of  plastic  lymph  from  an  inflamed  iris  alone,  but 
that  the  capsule,  as  well  as  the  iris,  must  be  ^  a  state  of 
inflammation  at  the  same  time. 

However  this  may  be  as  regards  serous  membranes  gene- 
rally, it  is  to  be  observed  of  the  case  under  notice,  that  since 
inflammation  of  the  anterior  wall  of  the  capsule  of  the  lens 
consists  at  first  merely  in  exudation  into  or  on  it,  the 
exuded  matter  having  its  source  in  congestion  of  neighbour- 
ing parts,  there  can  scarcely  be  any  difference  whether  the 
Irmph  is  exuded  from  the  pupillary  margin  of  the  iris,  or 
from  the  same  source  as  in  those  cases  which  are  considered 
to  come  properly  under  the  head  of  anterior  capsulitis  (p. 
75).  It  must  be  admitted,  that  synechia  posterior  occurs 
in  cases  in  which  it  would  be  rather  too  much  to  say,  that 
in  addition  to  the  iritis,  there  was  anterior  capsulitis  alsa 

On  the  other  hand,  there  is  great  indisposition  to  the  for- 
mation of  synechia  anterior,  even  when  the  corresponding 
surfaces  of  both  iris  and  cornea  are  inflamed  and  in  contact, 
except  when  there  is  abrasion  of  the  corneal  surface. 

0£  the  different  structures  of  the  eye,  the  cornea  is  that 
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most  prone  to  mortification  and  ulceration,  though  perhaps 
the  changes  which  sometimes  take  place  in  the  lens  and 
vitreous  body  might  properly  be  referred  to  this  head. 

Svilfiecdve  phenomena. — ^The  most  striking  modification  of 
these,  periiaps,  is  the  difibrence  of  pain.  Thus  the  pain 
which  attends  infiammaticm  of  the  conjunctiva,  is  like  that 
produced  by  a  foreign  body  in  the  eye,  whilst  the  pain  in 
mflammatory  congestion  of  the  sclerotica  is  of  a  rheumatic 
character,  and  seated  aroimd  the  orbit,  in  the  temples,  &c. 
Dimness  of  vision  attends  iufiammation  of  the  retina.  The 
various  morbid  visual  sensations  are  the  result  of  the  pres- 
sure, irritation,  &c.,  to  which  the  retina  is  subjected  in  in- 
flammation of  other  structures  of  the  eye. 
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The  practical  adyantage  of  being  acquainted  with  the 
causes  of  ophthalmic  inflammation  is  to  know  how  to  avoid 
them,  and  thus  to  prevent  the  inflammation,  or,  if  they  have 
aheady  produced  inflammation,  to  know  how  to  remove 
them  if  still  in  operation  and  removeable. 

The  causes  of  ophthalmic  inflammation  may  be  referred 
to  three  heads, — ^viz. — 1st.  Those  which  operate  directly 
on  the  eyes.  2nd.  Diseases  of  other  parts  with  which  tJie 
eyes  sympathize,  or  which  spread  to  tiie  eyes.  8rd.  States 
of  constitution  and  constitutional  diseases  which,  though 
th^  do  not  necessarily  determine  inflammation  of  the  eyes, 
at  least  predispose  them  to  be  affected  by  other  causes,  and 
modify  inflammations  thereby  excited. 

To  the  first  head  belong: — ^Direct  injuries — direct  in- 
fluence of  cold — ^the  direct  action  of  very  strong  light,  or  of 
this  and  strong  heat  together — ^the  irritation  of  reflected 
light— oyer-exertion  of  the  sight,  especially  in  bad  Ught, 
enher  too  weak  or  too  strong,  with  much  stooping  of  the 
head — the  direct  influence  of  acrid  vapours, — epidemic  or 
endemic  influences — ^the  direct  application  of  contagious 
matters.  These  are  all  exciting  causes ;  but  some  of  them 
require  to  be  assisted  by  other  causes,  so  that  they  operate 
pardy  as  predisposing  causes  also.* 

*  When  the  eyes  are  much  exposed  to  irritating  vapours,  inflam- 
mation, usually  of  the  conjunctiva,  is  excited  and  kept  up.  In  ^e 
manner,  the  nitrate  of  silver  ointmeni^  niiiate  of  silver  in  anbatance, 
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To  the  second  head  belong  diseases  of  the  skin,  especially 
the  exanthematous  diseases. 

To  the  third  head  belong  the  scrofulous,  rheumatic,  or 
gouty  diathesis,  and  constitutional  syphilis. 

Under  the  influence  of  these  causes,  different  forms  of 
ophthalmic  inflammation  are  produced. 

The  influence  of  the  exciting  cause  in  modifying  inflam- 
mation, appears  to  consist,  sometimes  in  merely  determining 
inflammation  in  a  particular  tissue,  as  when  exposure  to 
cold  causes  a  catarrhal  ophthalmia;  sometimes,  also,  in  the 
circumstance,  that  the  exciting  cause  exerts  a  specific 
action,  as  in  the  case  of  the  primary  operation  of  the  syphi- 
litic or  variolous  poison. 

The  influence  of  the  state  of  the  constitution  or  of  con- 
stitutional disease,  appears  to  consist  in  modifying  the 
action  of  the  exciting  cause,  as  regards  its  effect  in 
determining  inflammation  in  a  particular  tissue,  at  the 
same  time  that  it  may  impart  peculiar  characters  to  the 
inflammation,— thus,  m  particular  states  of  constitution, 
exposure  to  cold  will  determine  phlyctenular  rather  than 
simple  catarrhal  ophthalmia;  or  in  a  constitution  tainted 
with  syphilis,  for  example,  it  will  determine  parenchyma- 
tous intis  rather  than  any  other  form  of  ophthalmic  inflam- 
mation. 

It  would,  however,  be  endless,  if  not  impossible,  to  trace 
the  innumerable  combinations  of  influences  modifying  in- 
flammation. 
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In  consequence  of  the  peculiarity  of  the  structure  and 
functions  of  the  eye,  its  usefulness  is  apt  to  be  interfered 
with  by  such  effects  of  inflammation  as  in  most  other  or- 
gans would  be  of  little  or  no  moment.  {lence,  though  the 
treatment  of  ophthalmic  inflammation  must  be  conducted 
on  ihe  same  general  principles  as  that  of  inflammation  of 

bluestone,  and  the  like,  when  too  fireqnently  repeated,  aggravate  the 
ophihahnia,  against  which  they  are  used,  and  render  it  bbstinatdy 
chronic.  In  such  cases,  we  find  the  conjunctiva  thickened,  cuticdar, 
and  shrunk.  The  contraction,  telling  vefy  much  upon  the  looseness 
of  the  folds  of  the  conjunctiYa  at  3ie  tipper  and  lower  palpebral 
sinuses,  great  restriction  in  the  movements  of  the  eyeball  at  the  same 
time  reaultB. 
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any  other  part  of  the  hod^,  it  is  necessary,  eateris  paribus 
to  push  it  with  more  actiyitv,  and  at  the  same  time  to  attend 
to  numerous  special  details.  Thus  in  iritis,  bloodletting 
and  mercmialization  require  to  be  pushed  to  a  greater  ex- 
tent than  might  in  another  organ  be  thought  advisable  for 
the  same  kind  and  degree  of  iimammation.  But  supposing 
bloodletting  and  merourialization  thus  pushed  have  been 
saccessful  in  subduing  the  inflammation,  the  neglect  of  such 
details  as  the  application  of  belladonna  to  keep  the  pupil 
dilated,  may  have  allowed  it  to  become  closed,  or  the  lens 
spotted  over  with  depositions  of  lymph,  in  which  case  vision 
will  be  lost  or  greatly  impaired. 

In  the  treatment  of  ophthalmic  inflammation,  the  first 
points  to  be  attended  to  (besides,  as  a  matter  of  course,  the 
removal  of  the  exciting  cause,  if  still  in  operation  and  re- 
movable), are  the  protection  of  the  eyes  nrom  everything 
which  can  cause  or  Keep  up  irritation — such  as  using  them 
or  exposing  them  to  strong  light — and  the  avoidance  of 
whatever  is  calculated  to  operate  injuriously  on  the  system 
in  general,  such  as  exposure  to  the  weather,  corporeal  exer- 
tion, errors  of  diet,  &c. 

When  ophthalmic  inflammation  is  sympathetically  con- 
nected wim  disease  of  some  other  organ,  as  the  exanthe- 
matous  ophthalmisB  are  with  the  inflammation  of  the  skin, 
or  symptomatically  connected  with  some  general  diathesis, 
as  scrofula,  or  disease,  as  syphilis,  the  treatment  of  the 
ophthalmic  inflammation  ought  not  to  be  delayed  until  the 
removal  of  the  disease  with  which  it  is  Efympathetic,  or  of 
which  it  is  Etymptomatic. 

It  is  true  that  the  local  disease  cannot  always  be  cured 
or  aJleviated  until  the  removal  of  the  general  disease,  and 
that  the  removal  of  the  general  disease  will,  of  itself,  often 
determine  the  subsidence  of  the  local.  This,  however, 
ought  not  to  prevent  us  from  at  least  attempting  to  reUeve 
the  eyes  as  quickly  as  possible. 

For  the  cure  of  ophthalmic  inflammation,  as  for  that  of 
inflammation  generally,  difierent  plans  of  treatment  are 
required  according  to  the  structure  or  structures  aflected, 
the  degree  and  stage  of  the  inflammation,  &c. 

The  treatment  of  ophthalmic  inflammation  is  divided 
into  general  and  local,  of  each  of  which  there  are  two  prin- 
cipal plans.  The  two  principal  plans  of  general  treatment 
are — ^the  antiphlonstio,  pro^rly  so  called,  including  xcieir- 
curialization, — and  the  tonio  and  alterative.    These  two 
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plans  may  be  variously  modified  and  combined,  according 
to  the  circumstances  of  the  case.  The  two  principal  plans 
of  local  treatment  are — the  antiphlogistic  and  soothing, — 
and  the  irritating  or  stimulant.  These  again  may  be  vari- 
ously modified  or  even  alternately  employed  according  to 
the  circumstances  of  the  case. 


Oeneral. — o.  AntipJdogistic  treatment. 

General  bleeding. — This  is  often  required  in  acute  oph- 
thalmia, whether  external  or  internal,  but  especially  the 
latter.  Incompressibility  of  pulse,  hot  skin,  and  white 
tongue,  are  the  general  indications  of  the  propriety  of 
bleeding.  The  objective  and  subjective  states  of  the  eye 
will  often  of  themselves  furnish  indications,  irrespective  of 
those  just  mentioned.  Gircumorbital  pain,  for  example,  is 
a  good  indication ;  for  when  an  ophthalmia  is  attended  by 
it,  venesection  in  general  soon  gives  relief  and  promotes 
the  operation  of  other  remedies. 

It  is  to  be  remarked  that  when  circumorbital  pain  is 
severe,  and  has  already  continued  some  time,  there  may  be 
a  state  of  depression.  This,  however,  ought  not  to  forbid 
the  abstraction  of  blood ;  on  the  contrary,  venesection,  by 
relieving  the  pain,  removes  the  state  of  apparent  depression. 

The  quantity  of  blood  abstracted  must  depend  on  the 
nature  of  the  inflammation  and  the  strength  of  the  patient 
— from  ten  to  twenty  ounces  may  in  general  be  safely  taken. 
Nor  need  a  repetition  of  the  abstraction  of  the  same  quan- 
tity be  dreaded.  In  severe  inflammation,  the  system  in 
general  tolerates  a  greater  abstraction  of  blood  as  it  does 
larger  doses  of  tartar  emetic,  &c.  Arteriotomy  does  not 
appear  to  have  any  advantage  over  venesection. 

Cupping,  a  sort  of  mean  between  venesection  and  leeches, 
may  sometimes  be  employed  to  supersede  venesection,  but, 
in  general,  cupping  is  more  applicable  in  chronic  internal 
ophthalmia — cases  in  which  tiie  tonic  and  alterative  plan 
of  treatment  is  indicated. 

In  acute  internal  inflammation,  by  trusting  to  cupping, 
the  system  may  be  drained  of  blood  without  any  advantage 
to  the  eye ;  but,  on  the  contrary,  the  cure  will  be  protracted, 
and  the  organ  left  weak  and  relaxed,  so  that  the  vessels  will 
be  for  a  long  time  liable  to  become  congested  from  the 
slightest  cause. 


TBBATMENT  OF  OPHTHALMIC  INFLAMMATION.  85 

Mereuridlization. — ^In  the  internal  ophthalmisB,  mercury 
is  an  indispensible  remedy.  In  acute  iritis,  for  example, 
when  the  system  is  brought  imderthe  influence  of  mercury, 
the  inflammation  is  in  general  observed  to  abate,  and  as 
this  abatement  goes  on,  the  efiiised  lymph  becomes  ab- 
sorbed. The  operation  of  the  mercury  is  promoted  by  com- 
bination with  opium,  and  by  the  preceding  venesection. 

The  action  of  mercury  is  commonly  described  as  simply 
sorbefacient ;  but  it  appears  to  be  sorbefacient  merely 
because  it  subdues  the  inflammation,  which  has  caused 
the  exudation  or  the  congestion  which  prevents  the  absorp- 
tion. 

Mercury  is  both  antiphlogistic  and  tonic,  controstimulant, 
or  hyposthenisant,  as  ue  Italian  therapeutists  affirm ;  but 
how  does  it  act — ^primarily  on  the  organic  contractile  fibre, 
or  mimarily  on  the  blood,  or  on  both  at  the  same  time  ? 

Twrpeadne  has  been  employed  with  considerable  success 
in  iritis  and  some  forms  of  comeitis,  but  it  is  not  so  certain 
a  remedy  as  mercury.  Combined  with  cod-liver  oil,  I  have 
found  it  very  beneficial  in  scrofulous  comeitis. 

Emetics  J  purgatives^  diaphoretics, — The  antiphlogistic 
powers  of  tartar  emetic  are  not,  perhaps,  so  strilongly  dis- 
played in  ophthalmic  as  in  pulmonary  inflammation ;  con- 
siderable advantage  is,  however,  often  obtained  fi-om  it. 
The  treatment  of  the  phlyctenular  ophthalmia  of  children, 
for  example,  is  often  very  materially  assisted  by  tartar 
emetic,  first  in  emetic,  and  afterwards  m  nauseating  doses. 

As  regards  the  use  of  purgatives  in  ophthalmic  infiamma- 
tion,  it  is  to  be  observed,  tiiat  it  is  sometimes  only  after  a 
firee  action  on  the  bowels  that  a  decided  abatement  of  the 
inflammation  takes  place. 

In  general,  however,  it  may  be  said,  that  emetics  and 
purgatives  are  not  to  be  trusted  to  as  a  principal  means  of 
cure  in  ophthalmic  inflammation.  This  is  still  more  appli- 
cable to  diaphoretics. 

NUre  is  a  favourite  remedy  in  inflammation,  generally. 
It  has  been  highly  recommended  in  ophthalmic  inflamma 
tion,  sometimes,  even,  in  preference  to  mercury  and  tartar 
emetic :  not  affecting  the  gums  like  the  former,  nor  causing 
vomiting  like  the  latter. 

Bdladonna. — This  is  a  most  important  medicine  in  the 
treatment  of  ophthalmic  inflammation.  It  is  employed  to 
keep  the  iris  contracted  in  iritis,  and  thus  to  oppose  th^ 
tendency  to  closure  of  the  pupil,  and  thereby  to  igite^ciA 
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depositions  of  lymph  on  the  middle  part  of  the  anterior 
capsule  and  sjrnechia  posterior.  Against  intolerance  of 
light,  and  especiallv  that  which  is  so  distressing  a  symptom 
in  phlyctenular  ophthalmia,  it  sometimes  acts  like  a  charm. 
But  hesides  these  effects,  helladonna  appears  to  exert  an 
influence  in  suhduing  the  inflammation  itself.  Indeed,  in 
respect  of  antiphlogistic  powers,  the  Italian  therapeutists 
have  compared  it  to  hleedmg,  tartar  emetic,  &c. 

0.  Tonic  and  alterative  treatment. 

Tonics  are  of  extensive  use  in  ophthalmic  inflammation 
— sometimes  to  promote  convalescence,  after  inflammation 
has  heen  suhdued  hy  depletion  and  mercurialization — some- 
times even  in  the  height  of  the  inflammation ;  thus  in  the 
scrofulous  ophthalmifiB,  qiiina  has  been  shown  by  Dr. 
Mackenzie  to  be  scarcely  less  efficacious  than  mercury  is 
in  iritis.  Cod-liver  oil,  iron,  zinc,  and  the  mineral  acids, 
are  also  useful  in  various  cases,  complicated  with  ansBmia, 
dyspepsia,  &c. 

In  chronic  internal  ophthalmia,  mercury,  as  an  alter- 
ative, given  in  conjunction  or  not  with  sarsaparilla,  quina, 
&c.,  is  a  most  usefiil  remedy — also  iodide  of  potassium. 

Local. — o.  Antiphlogistic  and  soothing  treatment. 

Local  bleeding — Leeches. — Though  in  acute  internal  oph- 
thalmia, leeches  are  inadequate  to  produce  a  very  deciaed 
effect,  they  may  often  be  usefully  made  to  follow  up  vene- 
section. Leeches  alone  are  applicable  in  ordinary  cases  of 
conjunctivitis,  comeitis,  &c. 

Scarification  is  very  beneficial  when  the  vessels  of  the 
palpebral  conjunctiva  are  much  gorged  with  blood,  as  in  the 
purulent  ophthahnicB.  When  chemosis  is  present,  incisions 
are  made  in  the  elevated  conjunctiva,  as  above  directed 
Cp.  47) ;  partly  for  the  sake  of  relieving  tension  and  partly 
for  the  abstraction  of  blood. 

Evacuation  of  the  aqjieous  humour. — ^This  has  been  re- 
commended as  a  remedy  in  ophthalmic  inflammation.  It 
operates,  by  relieving  distension  of  the  eyeball  from  increased 
accumulation  of  aqueous  humour — a  state  attended  by  suf- 
fusion of  the  cornea,  and  the  cause  at  once  of  considerable 
distress,  and  of  a  continuance  of  the  inflammatory  action. 
The  practice  is  certainly  sometimes  advantageous,  but  the 
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aggregate  results  have  been  on  the  whole  not  yeiy  fiaYOiur- 
aUe;  moreoyer,  the  operation  is  too  nice  a  one  to  warrant 
its  adoption,  except  on  particular  occasions  (see  p.  52). 

Oaimter4rriuttion  is  of  much  use  in  ophthalmic  inflam- 
mation, after  the  acute  symptoms  have  been  subdued,  and 
in  chronic  inflammations. 

OM  and  warm  appUaUiom, — ^The  cases  in  which  cold 
applications  are  adapted,  are  conjunctivitis  in  its  earlier 
stages,  and  injuries  of  the  eye,  in  order  to  ward  off  or  mode- 
rate the  traumatic  inflammation.  In  most  other  cases  of 
§)hthalinic  inflammation,  warm  applications  are  preferable, 
at  it  is  to  be  observed,  that  the  choice  of  cold  or  warm 
a{^lications  may  be  in  general  best  determined  by  the  feel- 
mgs  of  the  patient 

fi.  IrriUUing  applieations. 

It  may  be  laid  down  as  an  axiom,  that  (to  use  the  words 
of  Dr.  Mackenzie)  in  the  internal  ophthalmiad,  and  espe- 
cially in  the  acute  stage,  the  application  of  stimulants  is 
useless  or  destructive;  while  in  conjunctival  inflammations, 
more  is  eflected  by  their  means  than  by  almost  any  other 
kind  of  remedy.  Lideed,  the  plan  of  treatment  adapted  for 
acute  iritis,  if  trusted  to  in  severe  conjimctivitis,  would  ex- 
pose the  eye  to  almost  certain  destruction. 

But  in  regard  even  to  conjimctival  inflammations,  it  is  to 
be  observed,  that  as  they  are  frequently  dependent  on  the 
state  of  the  constitution,  or  on  an  afiection  of  some  other 
organ,  he  who  in  treating  them  should  direct  his  attention 
exclusively  to  the  eye  affected,  might  ofl^n  exhaust  his 
whole  ophthalmic  formulary  in  vain.  On  the  other  hand, 
however,  it  is  not  to  be  demed,  that  in  many  cases  the  in- 
^flammation  is  either  purely  local,  or  though  connected  with 
constitutional  causes,  can  have  its  cure  effected  only  by 
local  treatment.  This  must  not  be  overlooked ;  for  though 
it  has  been  more  usually  the  error  to  treat  ophthalmic  in- 
flammations as  mere  local  affections,  still  some  practitioners 
have  run  into  the  opposite  extreme  of  neglecting  local  treat- 
ment entirely. 

In  regard  to  the  mode  of  action  of  irritating  applications 
in  conjunctival  inflammation,  I  have  elsewhere  *  observed 
as  follows : — 

"  We  have  above  seen  reason  to  conjectiure  that  inflam- 

*  Chij'f  Hospital  Beportu^  October,  1850. 
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mation  of  the  conjimctiya,  for  example,  from  cold  or  from 
the  irritation  of  a  foreign  particle  in  the  eye,  commences  by 
constriction  of  the  small  arteries,  which  allows  of  the  blood 
corpuscles  to  accimiulate  in  the  capillaries  and  venous  ra- 
dicles. That  in  such  a  case,  resolution  is  owing  to  dilatation 
of  the  arteries  and  coincident  acceleration  of  the  flow  of 
blood,  we  have  above  seen  equal  reason  to  conjecture.  Nay, 
we  have  above  shown,  by  experiment  on  the  frog,  that  dila- 
tation of  the  arteries,  and  the  coincident  acceleration  of  the 
flow  of  blood,  are  the  first  steps  to  resolution  of  inflam- 
mation,— an  experiment,  let  it  be  repeated,  which  is  an 
interesting  illustration  of  the  modus  operandi  of  stimulating 
collyriaj  applied  to  the  eye  for  the  cure  of  catarrhal  oph- 
thalmia." 


Section  III. — The  OPHTHALMiiE. 

Ophthalmic  inflammations,  considered  as  a  class,  may  be 
divided  into  four  orders,  viz. : — 

I.  Ophthalmia  externa. 
II.  Ophthalmia  interna  anterior. 
m.  Ophthalmia  interna  posterior. 
rV.  Panophthalmitis. 

The  genera  of  these  orders  are  distinguished  and  desig- 
nated according  to  the  particular  structure  which  is  the 
chief  seat  of  the  inflammation — ^I  say  the  chief  seat,  for  the 
inflammation  is  seldom  confined  altogether  to  a  single 
structure. 

Ophthalmia  externa  thus  comprehends,  according  as  the 
conjimctiva,  sclerotica,  or  cornea  is  the  chief  seat  of  the 
inflammation,  the  genera 

Ooryunctivitis. 

Sclerotitis. 

Oomeitis. 

Ophthalmia  interna  anterior,  on  the  same  principle,  com- 
prehends the  genera 
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Aqu(hcap8tditis. 

Iritis. 

GrystaUino-capsulitis  anterior. 

Ophthalmia  interna  posterior,  again,  comprehends  the 
genera 

Choroiditis. 

Retinitis, 

Vitreo-eapstditis. 

CrystaUino-capstditis  posterior. 

Panophthalmitis  is  hoth  order  and  genus. 

The  circnmstjuices  which  principally  distinguish  and 
give  niame  to  the  species  and  yarieties  of  the  ophthalmisB, 
are— 1,  the  particular  part  affected  of  the  structure  which 
is  the  chief  seat  of  the  inflammation — 2,  the  structures  which 
are  co-affected — 8,  the  nature  of  the  exciting  cause— 4,  the 
state  of  the  constitution,  or  the  constitutional  disease  hy 
which  the  inflammation  appears  to  he  modified — 5,  the 
natiure  of  the  event  of  the  inflammation. 

Cases  of  ophthalmia  are  of  constant  occurrence  in  which 
there  have  heen  repeated  attacks  of  inflammation  through- 
out a  series  of  years,  and  of  which  the  result  consists  in 
various  changes  of  structure  and  affections  of  sight,  but  of 
which  cases,  the  phenomena,  objective  and  subjective,  are 
such  that  they  can  scarcely  be  referred  to  any  particular 
heading. 

Order  I.^phthalmia  externa. 

The  order  of  ophthalmia  externa  comprehends  the  genera 
conjunctivitis,  sclerotitis,  and  comeitis.  Each  of  these,  as 
has  been  shown,  may  be  more  or  less  complicated  with  some 
degree  of  the  other ;  but  when  the  conjunctiva  and  sclerotica, 
or  conjunctiva  and  cornea,  or  the  conjunctiva,  sclerotica, 
and  cornea,  are  equally  affected  at  the  same  time,  then  the 
case  must  be  considered  as  coming  imder  the  head  of  a 
fourth  genus,  viz.,  compound  external  ophthalmia. 

Genus  I.— conjunctivitis. 

The  species  of  oonjimctival  ophthalmia  are : — pustular., 
eatarrhu,  the  different  forms  of  purulent  opMhalmior— to..^ 
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Egyptian^  gonorrhceal,  ophthalmia  neonatorum — to  which 
may  he  added  the  ophthalmia  sometimes  met  with  in  female 
children  iu  connexion  with  puromucous  yaginal  discharge, 
— and  erysipelatous  opMhdImia. 

Pustular  opMhdlmia. 

This  name  is  confined  to  the  cases  in  which  the  pustules 
are  situated  on  the  sclerotic  conjunctiva — ^a  tenth  or  a 
twentieth  of  an  inch  from  the  margin  of  the  cornea,  or  close 
to  the  margin  of  the  cornea,  hut  not  on  the  cornea. 

Oljective  symptoms, — To  the  ohjective  description  of  pus- 
tular inflammation  of  the  conjimctiya  ahoye  giyen  (p.  58), 
all  that  requires  to  be  added  here  is,  that  the  cornea 
is  quite  clear — ^that  there  is  no  decided  lacrymation,  though 
a  now  of  tears  is  readily  excited  by  the  movements  of  the 
eye — and  that  there  is,  with  congestion  of  the  paJbebral 
coniunctiya,  an  increased  Meibomian  discharge,  sumcient, 
perhaps,  to  cause  gluing  together  of  the  eyelashes  over 
night. 

Subjective  symptoms, — ^There  is  not  the  slightest  intoler- 
ance of  light,  or  perhaps  any  other  local  inconyenience, 
except  a  sensation  like  that  from  a  foreign  body  in  the  eye, 
which  is  excited  by  the  pustule  and  its  enlarged  vessels. 
It  is  not,  however,  distressing,  in  consequence  of  the  general 
sensibility  of  the  conjimctiva  not  being  exalted. 

Constitutional  symptoms. — There  is  little  or  no  constitu- 
tional disturbance. 

When  pustules  present  themselves  close  to  the  margin  of 
the  cornea  (p.  58),  the  subjective  symptoms  may  be  as 
slight  as  above  described ;  but  the  case  in  which  this  occurs 
is  apt  to  pass  into,  if  it  is  not  already,  one  of  scrofrdo- 
catarrhal,  or  of  phlyctenular  comeitis,  or  common  scrofrilous 
ophthalmia,  which  is  attended  with  great  intolerance  of  light 
and  lacrymation. 

Causes. — Pustular  ophthalmia  occurs  in  children  and 
yoimg  adults,  especially  females.  It  is  usually  excited  by 
exposure  of  the  eye  to  a  draught  of  air.  In  a  little  boy,  for 
example,  it  was  brought  on  by  looking  through  the  key- 
hole of  a  door  and  receiving  on  the  eye  tiie  current  of  air 
passing  through. 

Diagnosis  and  prognosis. — ^Practically,  it  is  of  importance 
not  to  confound  pustular  ophthalmia  with  phlyctenular.  In 
tiie  former,  the  application,  two  or  three  times  repeated,  of 
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some  imtating  collyrium,  will  seldom  fail  to  cure;  whereas 
in  the  latter,  the  curability  is  entirely  different.  Seeing 
that  when  the  pustules  are  at  the  margin  of  the  cornea,  the 
case  is  apt  to  oe  mixed  up  with  phlyctenular  ophthalmia, 
the  curability  is  imder  such  circumsttmces  modined.  The 
combination  with  catarrhal  or  scrofulo-catarrhal  ophthalmia, 
has  not  so  great  a  modifpng  influence. 

Treatment. — ^Any  apphcation,  such  as  the  nitrate  of  silver 
drops  (p.  40),  or  red  precipitate  salve  (p.  41),  &c.,  applied 
to  the  eye,  at  intervds  of  a  day  or  two,  ^nll  in  general 
suffice  for  the  cure.  The  vascular  congestion  speedily  dis- 
u>pears,  and,  pari  passu,  healing  of  the  abrasion  left  by 
the  pustule  takes  place.  AU  the  general  treatment  that 
may  be  necessary,  is  a  dose  of  hydrargyrum  ciun  creta, 
followed  by  a  purgative  and  afterwa^xLs  a  tonic. 

The  above  treatment  is  applicable,  though  not  so  rapidly 
effectual,  when  pustular  is  combined  with  catarrhal  or 
scrofulo^atarrhal  ophthalmia.  When  pustular  is  compli- 
cated with  phlyctenular  ophthalmia,  the  treatment  is  ^at 
applicable  to  the  latter. 


Catarrhal  ophthalmia.* 

Catarrhal  ophthalmia  is  usually  considered  the  type  of 
conjunctival  inflammation ;  for  it  is  the  form  which  iimam* 
mation  of  the  conjunctiva,  excited  by  other  causes  besides 
atmospheric  influence — ^injury,  for  example — ^is  most  prone 
to  assume. 

Oljective  symptoms. — ^The  eyelids  are  somewhat  red  and 
swollen,  especially  at  their  edges — ^the  upper  eyelid  may  be 
80  much  swollen  as  to  overlap  the  edge  of  the  lower.  The 
white  of  the  eye  is  bloodshot,  and  on  examination,  this  is 
found  to  be  owing  to  the  reticular  vascular  injection  above 
described,  as  characteristic  of  inflammatory  congestion  in 
the  conjimctiva  (p.  59).  Besides  the  vascular  injection, 
there  are  sometimes  interspersed  spots  of  ecchymosis  (p.  60). 

On  everting  the  lower  eyelid,  it  is  seen,  that  towards  the 
palpebral  sinus,  the  redness  of  the  sclerotic  conjunctiva  is 
more  intense,  and  that  the  palpebral  conjunctiva,  at  the 
same  time  that  it  is  very  red,  is  thickened  and  velvety- 

*  Blepharophthalmo-conjanctiYitis  catarrhalis. — Ophthalmia  pun&r 
lenta  mitior. 
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looking.  The  semilunar  fold  and  lacrymal  caruncle  are 
red  and  swollen. 

In  the  severer  cases,  in  which  the  vascular  injection  of 
the  sclerotic  conjunctiva  extends  to  the  very  margin  of  the 
cornea,  there  may  be  some  degree  of  chemotic  elevation 
of  the  conjunctiva,  especially  at  the  lower  margin  of  the 
cornea. 

The  cornea  may  remain  quite  cleax,  and  the  colour  and 
activity  of  the  iris  imchanged. 

There  is  at  first  watering  of  the  eye,  the  result,  partly,  of 
the  serous  exudation  fi^m  the  conjunctiva,  above  men- 
tioned (p.  59),  but  by-and-by  a  puromuculent  discharge 
takes  place.  The  matter  accumulates  in  greater  or  less 
quantity  at  the  inner  comer  of  the  eye,  and  in  flakes  in  the 
palpebral  sinuses.  Films  of  this  matter,  getting  on  the 
siuiace  of  the  cornea  every  now  and  then,  occasion  transi- 
tory dimness  and  iridescence  of  vision.  The  eyelashes, 
also,  are  besmeared  with  the  secretion;  but  another  source 
of  the  matter,  which  is  found  incrusting  them,  and  gluing 
the  eyelids  together  over  night,  is  the  secretion  of  the  Mei- 
bomian gland^,  which  is  poured  out  in  increased  quantityr. 

The  watering  of  the  eye  at  the  commencement,  as  has 
been  hinted,  does  not  appear  to  be  wholly  the  result  of 
lacrymation,  but  partly  of  serous  exudation  from  the  con- 
gested vessels  of  the  conjunctiva.  A  flood  of  tears,  however, 
occasionally  takes  place. 

Subjective  symptoms. — Itchiness  and  smarting  at  the 
borders  and  angles  of  the  eyelids,  heat,  and  the  sensation 
as  if  a  foreign  body  were  m  the  eye,  are  the  subjective 
symptoms  which  usually  usher  in  an  attack  of  catarrhal 
ophthalmia. 

There  is  not  much  intolerance  of  light,  though  there  is 
a  greater  or  less  desire  to  shade  the  eye,  and  a  feeling  of 
weakness  of  it.  The  eyelids  feel  stin,  heavy,  and  tense. 
When  the  upper  overlaps  the  lower,  a  very  disagreeable 
sensation  is  experienced. 

The  discharge  of  tears,  which  occasionally  takes  place,  is 
followed  by  temporary  relief;  and  when  the  puromuculent 
secretion  is  established,  the  itchiness  and  smarting  of  the 
edges  of  the  eyelids,  and  the  sensation  as  if  a  foreign  body 
were  in  the  eye,  are  relieved. 

There  may  be  pain  across  the  forehead,  and  in  the  region 
of  the  frontal  and  maxillary  sinuses,  but  there  is  no  pain 
like  rheumatism  around  the  orbit  nor  in  the  temples. 
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An  eitacerbation  of  the  symptoms  takes  place  towards 
evetiing ;  but  the  sensation  as  if  a  foreign  body  were  in  the 
eye,  is  felt  much  on  first  moving  the  eye  in  the  morning. 

OanstUtUional  symptoms.^in  general,  there  is  not  much 
or  any  constitutional  disturbance ;  but  the  patient  may  be 
at  the  same  time  affected  with  a  general  catarrh. 

The  following  is  a  ^ood  example  of  a  case  of  catarrhal 
ophthalmia : — 

A.  B.,  8Bt.  26.  One  day,  about  noon,  felt  a  tickling  in 
the  eye,  which  gradually  increased  until  it  passed  into 
severe  pain,  as  if  sand  were  in  the  eye.  Towards  midnight 
the  distress  became  very  great,  entirely  preventing  sleep. 
Next  day  when  the  patient  applied  for  advice,  I  found  on 
examination  great  vascular  injection  of  both  palpebral  and 
ocular  conjimctiva,  with  patches  of  ecchymosis  in  the  latter. 
Cornea  quite  clear.  Iris  and  pupil  natural.  Little  or  no 
intolerance  of  light.  Some  lacrymation.  Pain  across  the 
forehead,  but  none  in  the  temples.  Bowels  confined. 
Labouring  under  general  catarrh. 

Predisposing  causes. — The  patient  may  be  of  any  age,  of 
either  sex,  and  otherwise  healthy ;  but  it  is  often  the  case 
that  he  has  been  for  some  time  out  of  health,  or  has  been 
over-exerting  the  eyes. 

Exciting  causes, — This  form  of  inflammation,  though 
conventionally  called  catarrhal,  may  be  excited,  as  above 
mentioned,  by  irritation  or  injtiry  of  the  conjunctiva.  It 
is  in  the  majority  of  instances,  however,  excited  by  atmo- 
spheric influence.  In  this  case  it  may  occur  epidemically. 
In  some  places  it  is  so  common,  that  it  might  be  considered 
endemic.  Under  these  circumstances,  it  is  usually  of  a 
very  severe  form,  partaking  more  of  the  characters  of  Egyp- 
tian ophthalmia  m  its  milder  degrees — ^like  which,  also,  it 
sometimes  appears  to  spread  by  contagion. 

Very  generally  both  eyes  are  affected,  but  one  is  usually 
more  so  than  the  other. 

Diagnosis. ~^im^\e  catarrhal  is,  in  general,  distinguished 
from  the  other  forms  of  puromucous  ophthalmia,  in  not 
presenting  such  a  degree  of  redness  and  swelling  of  con- 
jimctiva,  copiousness  of  the  puriform  discharge,  nor  swelling 
of  the  eyelids,  and  by  the  circumstances  \mder  which  it 
occurs. 

The  ophthahniffi  fi'om  which  catarrhal  conjunctivitis 
requires  to  be  principally  distinguished,  are  pMycUxiuVdx 
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and  catarrho-rheumatic,*  the  former  occurring  in  young 
persons,  the  latter  in  adults. 

In  phlyctenular  ophthalmia,  the  conjunctival  vessels 
which  are  injected  are  few  in  numher,  and  ramify  singly 
or  in  detached  fasciculi  towards  the  conjunctival  circum- 
comeal  network,  which  may  be  completely  or  partially  in- 
jected. There  is  also  some  sclerotic  circumcomeal  injec- 
tion. The  general  expression  of  the  redness  in  phlyc- 
tenular ophthalmia  is  thus,  different  from  what  obtains  in 
catarrhal  ophthalmia,  a  faint  blush  on  one  side  or  all  round 
the  cornea,  shaded  off  towards  the  circumference  of  the 
eyeball,  together  with  a  fasciculus  of  vessels  perhaps,  pro- 
ceeding to  some  point  on  the  cornea  where  there  is  an 
ulcer. 

In  phlyctenular  ophthalmia,  the  cornea,  which  is  the 
essential  seat  of  the  disease,  early  becomes  suffused,  or 
presents  phlyctenulsB,  which,  bursting,  leave  ulcers.  In 
catarrhal  ophthalmia,  although  ulceration  of  the  cornea 
mav  eventually  take  place,  the  cornea  is  quite  unaffected 
at  nrst. 

In  phlyctenular  ophthalmia  there  may  be  little  or  no 
increase  of  the  Meibomian  secretion,  or  of  the  mucous 
secretion  of  the  conjunctiva,  which  are  such  prominent 
characters  in  catarrhal  ophthalmia.  But  in  phlyctenular 
ophthalmia  there  is  great  lacrymation  and  intolerance  of 
li^ht ;  whereas  in  catarrhal  ophthalmia,  these  symptoms  are 
sh^t  or  altogether  absent. 

But  it  is  to  be  remarked,  that  phlyctenular  and  catarrhal 
ophthalmisB  may  occur  in  combination,  constituting  scrofulo- 
catarrhal  ophthalmia.  Catarrhal  may  also  occur  in  com- 
bination with  pustular  ophthalmia.  Cases  even  occur  of  a 
combination  of  catarrhal,  pustular,  and  phlyctenular  oph- 
thalmisB. 

The  differences  between  catarrhal  and  catarrho-rheu- 
matic ophthalmisB  are : — ^In  catarrhal  ophthalmia,  there  is 
simply  conjunctival  injection — ^in  catarrho-rheiunatic,  both 
conjunctival  and  sclerotic.  Hence,  while  in  catarrhal  oph- 
thalmia, the  sclerotic  is  observed  white  imder  the  vasiiar 

*  Oatairhal  ophthabnia  is  not  likely  to  be  confounded  with  rheu- 
matic ophthalmia  or  sclerotitis.  The  difference  in  the  seat  and 
character  of  the  vascular  injection  has  been  above  pointed  out 
(pp.  18,  62),  and  the  diiSbrence  in  the  accompanying  pain  (pp.  31, 
T6). 
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network  of  the  conjunctiya,  it  is  pink  in  catarrho-rheumatio 
ophthalmia. 

While  in  catarrhal  ophthalmia,  unless  severe  and  of  long 
continuance,  the  cornea  is  clear,  and  the  colour  and  motions 
of  the  iris  natural,  in  catarrho'rheumadc  ophthalmia,  the 
oomea  appears  muddy,  and  not  imfrequently  presents  a 
phlyctenula  or  ulcer,  aud  the  iris  is  discoloured,  aud  pupil 
alug^h.  There  is  considerahle  intolerance  of  light  in 
catairho-rheumatic  ophthalmia;  aud  instead  of  the  pain 
across  the  forehead,  or  in  the  frontal  sinuses,  which  may 
exist  in  catarrhal  ophthalmia,  there  is  more  or  less  severe 
oireumorbital  or  temporal  pain,  aggravated  when  the  patient 
is  warm  in  bed. 

Prognosis. — Catarrhal  ophthalmia,  in  its  simpler  forms, 
is  in  general  readily  subdued;  and  that  in  a  week  or  a 
fortnight  In  its  severer  forms,  if  ^neglected  or  improperly 
treated,  ulceration  of  the  cornea  may  take  place,  and,  above 
all,  the  palpebral  conjunctiva  is  extremely  ant  to  be  left  in 
a  state  of  chronic  inflammation — ^itself  thickened,  aud  its 
papillsB  enlarged — a  state  which  keeps  up  irritation  of  the 
eye,  and  which  may  lead  to  vascularity  and  opacity  of  the 
ooiyunotiva  comesB.  In  this,  as  also  in  the  other  puro- 
mucous  ophthalmiffi,  entropiiun  and  ectropium  are  not 
unfreqnent  results. 

Trtfotm^t.— In  the  simpler  forms  of  this  ophthalmia,  if 
the  case  is  seen  at  the  very  commencement,  an  attempt 
should  be  made  to  subdue  the  inflammation  by  soothing 
treatment.  For  this  purpose,  rest,  quiet,  and  restricted  diet 
should  be  enjoined,  and  a  purgative  of  calomel  and  jalap, 
for  example,  prescribed;  or  an  emeto-cathartic,  especially 
if  there  is  more  than  usual  sensibility  to  the  light— two 
grains  of  tartar  emetic,  and  an  ounce  of  Epsom  salts,  may 
Be  dissolved  in  half  a  pint  of  water,  and  two  or  three  table- 
spoonfuls  of  the  solution  taken  every  half  hour  until  vomit- 
ing; after  which  the  same  dose  every  four  or  six  hours 
only. 

As  applications  to  the  eye,  lotions  of  tepid  water  three  or 
four  times  a  day,  or,  if  more  agreeable,  the  continued  appli- 
cation of  cold.  The  continued  application  of  cold  lotions, 
however,  it  is  to  be  remarked,  is  apt,  in  middle-aged  persons 
particularly,  to  excite  sclerotic  inflammation,  and  thus  con- 
vert a  catarrhal  iuto  a  catarrho-rheumatic  ophtlialmia.  As 
an  occasional  application,  cold  water  is  not  well  oudK^tA^. 
When  used  as  such,  au  uncomfortable  sensation  oi  Vie^X  Vn 
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the  eye  is  felt  soon  after;  whereas,  when  tepid  water  has 
been  used,  the  eye  for  a  time  feels  pleasantly  cool.  At 
bed-time  the  borders  of  the  eyelids  are  to  be  anointed  with 
simple  ointment. 

Under  this  soothing  treatment,  the  inflammation  will 
sometimes  subside  without  any  thing  further  being  neces- 
sary ;  but  if  resolution  does  not  begin  to  take  place  within 
twenty-four  hours  or  so,  irritating  collyria  will  require  to 
be  used.  The  nitrate  of  silver  solution,  for  example,  may 
be  dropped  into  the  eye  every  other  day,  and  the  alum, 
bichloride  of  mercury,  or  lapis  divinus  lotion,  without 
addition  of  vinum  opii  (p.  38),  used  tepid,  to  bathe  the 
eye  three  times  a  day.  At  bed-time  the  borders  of  the 
eyelids  may  be  anointed  with  the  weak  red  precipitate  salve 
(p.  41). 

If,  notwithstanding  this  treatment,  the  inflammation  per- 
sists, it  will  be  proper  to  apply  leeches — about  six  around 
the  eye,  or  each  eye,  if  botih  be  affected. 

In  the  severer  forms  of  the  complaint,  blood  should  be 
at  once  abstracted,  either  by  leeches  as  above,  or  if  the 
patient  be  robust,  by  venesection,  followed  up,  if  necessary,  • 
by  leeches.  This  treatment  will  save  much  subsequent 
inconvenience  from  a  thickened  state  of  the  palpebral  con- 
junctiva. After  the  bleeding,  a  pediluvium,  and  some 
diaphoretic,  such  as  Dover's  powder,  at  bed-time,  are  to 
be  prescribed,  and  a  purgative  draught  in  the  morning. 
Locally,  the  same  treatment  as  above  indicated. 

As  the  inflammation  remits,  the  redness  of  the  sclerotic 
conjunctiva  becomes  less  and  less  imtil  it  has  quite  disap- 
peared; but  though  this  has  taken  place,  considerable  con- 
gestion may  still  be  presented  by  the  palpebral  conjunctiva, 
with  enlargement  of  its  papillae.  If  this  state  of  the  pal- 
pebral conjimctiva  continue  obstinate,  blisters  behind  the 
ears,  scarification  of  the  palpebral  conjunctiva,  and  the 
pencilling  of  it  with  the  strong  red  precipitate  ointment, 
will  be  useful.  When  the  palpebral  conjunctiva  is  merely 
left  relaxed  and  thickened,  pencilling  it  a  few  times,  at  in- 
tervals of  two  or  three  days,  with  vinum  opii,  pure,  or 
diluted  with  one  or  two  waters,  or  with  the  lapis  divinus 
drops,  will  do  good.  A  return  to  generous  diet,  and  the  use 
of  tonics,  are  at  the  same  time  to  be  enjoined. 
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Egyptian  opthcUmia.* 


This  is  the  disease  of  the  eyes  which  so  severely  affected 
the  English  and  French  troops  in  Egypt,  and  also  after 
their  return  thence,  and  which  has  since  raged  in  the  armies 
of  almost  all  the  states  of  Europe. 

The  palpehral  conjunctiYa  and  semilunar  fold  are  espe- 
cially the  focus  of  the  disease ;  herug  the  parts  which  are  from 
the  first,  and  continue  to  the  last  affected,  whatever  other 
parts  may  be  also  involved.  But  though  the  inflammation 
may  thus  remain  almost  entirely  confined  to  the  palpebral 
comunotiva,  it  is  peculiarly  disposed  to  extend,  and  that 
with  great  violence,  to  the  ocular  conjunctiva,  and  even  to 
the  proper  tunics  of  the  eyeball  itself.  On  this  extension  of 
the  inflammation,  depends  the  rapid  destructiveness  to  the 
eye,  which  has  so  lamentably  characterised  the  disease. 

Different  degrees  of  the  ophthalmia — a  first,  a  second,  and 
a  third  degree — axe  accordingly  recognised. 

Tn  the  first  degree,  the  iuflammation  is  still  in  a  great 
measure  confined  to  the  palpebral  conjunctiva  and  semi- 
lunar fold;  and,  though  there  is  some  puromucous  secretion, 
there  is  no  decided  blenorrhoaa. 

In  the  second  degree,  the  inflammation  has  extended  to 
the  ocidar  conjunctiva,  which  is  raised  up  by  exudation 
into  a  chemotic  ridge  at  the  margin  of  the  cornea — usually 
the  lower  first — and  there  is  more  or  less  blenorrhoea. 

in  the  third  degree,  the  chemosis  is  complete,  the  eyelids 
are  enormously  swollen,  there  is  profuse  discharge  of  muco- 
piurulent  matter,  and  the  proper  tunics  of  the  eyeball  are 
either  already  involved,  or  in  imminent  danger  of  becom- 
ing so. 

The  disease  may  not  advance  beyond  the  first  degree, 
but  become  chronic,  or  it  may  at  once  pass  into  the  severer 
degrees.  In  its  chronic  state,  it  is  still  ready,  on  the  appli- 
cation of  any  exciting  cause,  to  pass  into  the  severer  de- 
grees. 

The  second  degree  may  arise  at  once  as  such,  or  be  deve- 
loped from  the  first  degree. 

The  second  degree  has  a  great  tendency  either  to  become 
chronic  or  to  pass  into  the  third  degree,  and  this  especiaJHy 
if  neglected  or  improperly  treated.    The  third  degree,  in- 

*  Ghranular  or  contagious  ophthahnia.  —  Ophthalmia  pxuralealt^ 
gravior,  &c. 
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deed,  generally,  if  not  always,  arises  by  a  sudden  aggra- 
vation of  all  the  symptoms  from  the  milder  degrees,  espe- 
cially the  second. 

The  morbid  development  on  the  conjunctiva  of  the  eye- 
lids and  palpebral  sinuses  of  what  are  called  granulations, 
is  an  early  and  important  effect  of  the  inflammation.  The 
nature  of  these  granulations  has  been  above  pointed  out 
(pp.  60, 61). 

The  development  of  a  granular  state  of  the  palpebral 
conjunctiva  is  often  the  result  of  long  continued  but  slight 
congestion — so  slight  as  scarcely  to  have  attracted  the 
patient's  attention.  Hence  it  has  been  maintained,  that  the 
formation  of  granulations  takes  place  independently  of  in- 
flammation; and  when,  in  such  cases,  ophthalmia  declares 
itself  in  a  decided  form,  it  has  been  alleged  to  be  an  effect 
or  symptom  of  the  granular  state  of  the  palpebral  conjunc- 
tiva.    But  this  is  incorrect. 

Both  eyes,  commonly,  are  affected,  though  one  may  suffer 
more  than  the  other.  When  both  eyes  become  affected, 
there  is  often  an  interval  of  some  days  between  their  first 
invasion. 

The  lower  eyelid  is  usually  first  affected,  but  the  upper 
soon  becomes  so  and  suffers  more  than  the  lower — ^it,  in- 
deed, remains  the  nest  of  the  disease. 

Local  symptoms  in  first  and  second  degrees. — The  first  and 
second  degrees  of  Egyptian  ophthalmia  do  not  essentially 
differ  in  their  symptoms,  either  objective  or  subjective, 
from  the  milder  and  severer  forms  of  catarrhal  ophthalmia, 
except  in  the  granular  state  of  the  conjunctiva,  which, 
though  it  does  in  some  degree  exist  in  inveterate  cases  of 
catarrhal  ophthalmia,  presents  itself  in  Egyptian  ophthalmia 
even  from  the  first,  and  remains  to  the  last,  so  that  it  is 
justly  considered  the  peculiar  characteristic  of  the  disease. 

Constitutional  symptoms  in  first  and  second  degrees. — ^In 
general,  there  is  no  constitutional  disturbance — no  fever — 
no  loss  of  appetite.  When  such  do  occur,  they  depend 
rather  on  the  idiosyncrasy  of  the  patient  than  on  the  dis- 
ease. 

Objective  symptoms  in  the  third  degree. — ^In  the  third 
degree,  the  eyelids,  especially  the  upper,  are  very  much 
swollen,  sometimes  enormously  so,  tense,  livid,  and  hot 
The  upper  eyelid  hangs  down  over  the  lower. 

If  an  attempt  be  made  to  open  the  eyelids,  or  even  when 
the  patient  makes  any  effort  whatever,  protrusion  of  the 
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conitmctiya  of  the  palpebral  sinuses,  and  eversion  of  the 
eyelids,  are  apt  to  take  place,  in  consequence  of  the  swollen 
and  sarcomatous  state  of  the  conjunctiva,  as  well  as  the 
effusion  beneath  it.  The  eversion  of  the  eyelids  is  at  first 
reducible,  but  by-and-by  it  may  cease  to  be  so. 

The  semilunar  fold  and  lacrymal  caruncle  are  so  red  and 
swollen,  as  to  look  like  sarcomatous  excrescences  rather 
than  natural  structures. 

The  sclerotic  conjunctiva,  likewise  red  and  swollen,  is 
raised  up  like  a  wall  all  roimd  the  cornea,  which  thus 
appears  half  buried  {chemom).  The  cornea  may  be  as  yet 
unaftected. 

After  some  hours,  the  secretion  of  the  conjunctiva,  which 
was  sero-muculent,  becomes  muco-purulent,  and  is  poured 
out  in  such  quantity,  that  it  is  constantly  flowing  down  the 
cheek.  If  the  eyelids  are  suddenly  opened,  the  matter 
bursts  out  in  a  torrent. 

ksi  oozing  of  blood  readily  takes  place  from  the  conjunc- 
tival surface. 

The  inflammation  does  not  remain  confined  to  the  con- 
junctiya,  but  extends  to  the  proper  tunics  of  the  eyeball, 
the  sclerotica,  the  cornea,  and  even  the  internal  tunics. 
"When  the  eyelids  admit  of  being  opened,  the  implication  of 
the  cornea  can  be  seen,  but  that  of  the  other  parts  is  in- 
ferred from  the  subjective  symptoms.  When  the  eyelids 
cannot  be  opened,  and  the  cornea  seen,  something  may  be 
inferred  as  to  the  degree  to  which  it  has  sufiered  from  the 
state  of  the  discharge ;  if  Hi-conditioned,  there  is  reason  to 
dmid  mischief  to  it. 

The  cornea,  though  it  sometimes  escapes  immediate 
material  injury,  is  the  part  most  subject  to  the  destructive 
efibcts  of  me  inflammation.  It  becomes  more  or  less 
opaque  from  exudation  into  its  substance.  Its  conjunctival 
layer  may  become  thickened,  opaque,  vascular,  and  covered 
with  fungous  excrescences, — or  phlyctenulsB  form,  biurst, 
and  run  into  perforating  ulceration,  which  is  followed  by 
prolapsus  iridis.  In  the  worst  cases,  the  cornea  becomes 
wholly  infiltrated  with  exuded  matter,  and  is  rapidly  and  com- 
pletely destroyed  by  ulceration,  or  by  mortification  and 
slougning.  Sometimes  it  bursts,  but  probably  not  before 
being  thinned  by  ulceration.  Even  if^  it  should  have  es- 
caped these  destructive  efiects,  an  ulcerated  trench  will 
probably  be  found,  when  the  sweUing  of  the  parts  subsides, 
at  the  place  where  it  was  pressed  on  by  the  chemosed  coiv- 
junctiva.  h  % 
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Sidjective  symptoms  in  the  third  degree. — The  severity  of 
the  suhjective  symptoms  in  this  degree  of  the  disease,  is 
principally  owing  to  implication  of  the  proper  tunics  of  the 
eyehaU — the  sclerotica,  l^e  cornea,  and  even  the  internal 
tunics. 

There  is  huming  hot  pain  in  the  eyelids,  aggravated  hy 
the  slightest  touch,  deep  distending  pain  in  the  eyehall, 
and  pain  around  the  orhit,  in  the  temple,  or  all  over  the 
side  of  the  head.  There  is  great  intolerance  of  light,  and 
often  photopsy. 

The  pain  aroimd  the  orhits  and  in  the  temples  occurs  in 
nocturnal  paroxysms,  during  one  of  which  the  cornea 
hursts.  On  the  bursting  of  the  cornea,  the  pain  imme- 
diately remits,  hut  returns  again  in  another  form,  or  passes 
to  the  opposite  eye. 

Constitutional  symptoms  in  the  third  degree. — Even  in  the 
third  degree,  the  constitutional  symptoms  are  not  severe. 
In  some  exceptional  cases,  indeed,  before  the  disease  has 
reached  its  greatest  height,  a  symptomatic  inflammatory 
fever  arises,  but  is,  notwithstanding  the  severity  of  the  locid 
affection,  very  moderate,  and  does  not  continue  long.  In 
the  progress  of  the  disease,  however,  the  patient  is  apt  to 
become  much  sunk  both  in  strength  and  spirits. 

Causes. — The  cause  of  this  disease  was  at  one  time  sup- 

Eosed  to  be  a  peculiar  contagion,  flrst  imported  into  Europe 
'om  Egypt  (hence  the  epithet  Egyptian)  by  the  English 
and  French  armies.  It  is  now,  however,  pretty  generally 
conceded,  that  the  disease  does  not  depend  upon  any  such 
peculiar  contagion,  but  that  it  may  arise  from  occasional 
atmospherical  influences,  sometimes  sporadically,  sometimes 
epidemically.  There  are  also  local  influences  which  render 
it  endemic,  in  many  other  places  besides  Egypt. 

In  whatever  way  it  arises,  it  may,  under  favouring  cir- 
cumstances, as  when  large  bodies  of  people  are  crowded 
together,  and  especially  in  dark,  dirty,  damp,  and  ill-drained 
dwellings,  become  infectious.  This  is  the  explanation  of 
its  propagation  in  armies,  schools,  and  prisons. 

It  has  been  supposed  that  propagation  takes  place  prin- 
cipally by  infection  per  contactum  ;  but  experience  appears 
to  show  that  infection  in  distans  is  the  more  common  way,* 
the  air  being  the  vehicle  by  which  the  infecting  principle  is 

*  Eble,  Die  so-genannte  contagiose  oder  agyptische  Augen- 
krankheit.    Stuttgardt.     1839. 
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conveyed  in  the  latter  case,  the  discharge  from  the  eye  in 
the  former.*  The  communication  by  contact  has  often  taken 
place  from  the  use  in  common  of  towels  and  basins,  &c. 

Though  the  disease  has  prevailed  in  the  most  opposite 
climates,  and  in  all  seasons,  still  it  appears  that  a  very 
warm,  or  a  warm  and  damp  climate  or  season,  is  peculiarly 
favourable  to  its  development  and  propagation. 

As  causes  predisposing  the  individual  to  be  attacked, 
may  be  mentioned  fatic^e,  exposiu*e,  want  of  cleanliness, 
improper  food,  abuse  of  spirituous  liquors,  &c.  The  invar 
sion  of  the  disease  is  often  sudden — soldiers  on  guard,  and 
numbers  of  persons  in  the  course  of  one  night  becoming 
affected.  Tins  has  no  doubt  been  owing  to  atmospherical 
influence  favouring  the  development  of  the  morbid  germ 
already  under  incubation. 

Diagnogis  — It  has  been  above  shown,  that  the  principal 
difference  between  catarrhal  ophthalmia  and  the  milder 
forms  of  Egyptian  ophthalmia,  consists  in  the  great  degree 
in  which  the  conjunctiva  of  the  eyelids  is  affected  with 
granulations  in  the  latter, — a  morbid  state,  which  is  very 
mveterate,  and  by  its  presence  keeps  up  irritation  and  a 
tendency  to  relapse, 

The  severest  degree  of  Egyptian  ophthalmia  is  to  be  dis- 
tinguished from  the  other  forms  of  purulent  ophthalmia, 
gonorrhoeal,  for  example,  principally  by  the  circumstances 

•  Piringer  (Die  Blennorhofe'  am  Menschenauge.  Gh»tz,  1841)  has 
made  a  number  of  attempts  to  reproduce  the  disease,  by  the  applica- 
tion of  matter  from  an  affected  eye,  for  the  purpose  of  curing  pannus, 
ac  will  be  explained  in  the  proper  place,  and  the  results  he  has 
come  to  in  regard  to  the  contagion  of  the  disease,  are  the  following  : 
— ^The  contagion  is  fixed,  its  vehicle  the  muciform  secretion  of  ihe 
ecmjimctiya.  The  mucus  of  the  second  and  third  degree  of  the  disease 
inly  is  absolutely  infectious;  as  the  secretion  becomes  thinner,  it 
loses  its  infectious  power.  Eyes  which  have  been  already  diseased, 
appear  to  be  less  readily  infected  than  perfectly  sound  eyes.  The 
aetiyity  of  the  mucus  is  not  retained  beyond  the  third  day  after  its 
lemoval  from  the  body;  the  reaction  takes  place  in  from  six  to 
twenty-four  hours,  usually  at  night.  The  degree  of  the  disease  ex- 
cited by  the  infection,  depends  on  the  quality  of  the  contagion. 
Mucus  from  the  first  degree  of  the  disease,  or  thm  secretion  firom  the 
second  and  third,  occasions  the  first  degree  of  the  disease.  Secretion 
from  the  second  degree  of  the  disease  excites  the  third  degree.  The 
application  of  ice-cold  water,  and  cleansing  the  eye,  within  three 
minutes  after  the  matter  has  been  applied^  prevent  tiie  o^einAsLOU  <A 
the  infiBetion. 
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of  the  case — ^and  by  this,  that  in  true  gonorrhoeaJ  ophthahnia 
one  eye  only  is  usually  affected,  the  ocular  conjunctiva  is 
perhaps  more  swollen,  the  eyelids  less  so. 

Prognosis  in  general. — When  the  inflammation  is  of  an 
active  character,  and  not  modified  by  any  constitutional 
pecularity,  early  and  proper  treatment  promises  success. 
When  the  inflammation  is  of  a  torpid  character,  and  when 
the  constitution  is  scrofulous,  it  less  readily  yields  to  treat- 
ment, subsides  less  quickly  and  perfectly,  and  fixing  itself 
in  the  structures  of  the  eye,  is  apt  to  produce  degeneration 
of  it.  In  erethitic  irritable  cases,  the  prognosis  is  also  un- 
favourable, but  less  so  than  in  torpid  cases. 

Sporadic  cases  are  usually  of  middling  severity  In  an 
epidemic,  the  disease  is  at  first  mild,  then  increases  in  seve- 
rity, and  again  becomes  milder  towards  the  end.  When 
the  disease  is  endemic,  the  cases,  without  being  of  the 
severest  character,  are  in  general  very  inveterate,  if  neg- 
lected. 

The  disease  arising  firom  contagion  is  more  dangerous 
than  when  otherwise  produced. 

Prognosis  in  the  first  degree. — The  disease  in  the  first 
degree  may  in  general  be  readily  subdued.  If  not  timely 
and  properly  treated,  the  disease  maj  pass  at  once  into  the 
severer  degree,  or  fall  into  a  chronic  state.  In  this  state, 
however,  it  is  still  ready,  on  the  application  of  any  exciting 
cause,  to  rise  into  the  severer  degree: 

Prognosis  in  the  second  degree. — ^The  disease  in  the  second 
degree,  if  taken  in  time  and  properly  treated,  may  still  be 
cured  in  three  or  four  weeks.  But  if  the  inflammation  has 
already  been  going  on  for  a  week  or  so,  even  if  the  cornea 
is  still  unaffected,  though  the  inflammation  may  be  readily 
removed  firom  the  sclerotic  conjunctiva,  the  palpebral  con- 
jimctiva  will  remain  long  in  a  thickened  and  granulated 
state. 

When  the  disease  has  become  fully  developed  before 
medical  assistance  is  called  for,  vascularization  and  ulcera- 
tion of  the  cornea  may  have  taken  place.  This  affection  of 
the  cornea  is  kept  up,  if  not  aggravated,  by  the  morbid 
state  of  the  palpebral  conjunctiva ;  hence  the  prognosis  is 
very  unfavourable,  as  opacity  and  permanent  vascidarity  of 
the  cornea  may  result. 

Prognosis  in  the  third  degree. — ^In  the  third  degree  of  the 
disease,  a  perfect  cure  is  seldom  effected.  If  the  eye  is  not 
disorganized,  which  it  may  be  in  24 — 36  hours,  by  destruc- 
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tion  of  the  cornea,  it  may  be  very  much  injured  by  perfo- 
rating ulceration  and  its  consec^uences.  Besides  this,  the 
morbid  state  in  which  the  conjunctiva  is  left  is  long  of 
being  recovered  from,  perhaps  never  perfectiy,  and  is  a  con- 
stant source  of  irritation. 

TreeUment. — In  the  first  degree,  leeches  around  the  eye, 
and  opening  medicine,  are  to  be  first  prescribed.  Then  the 
application,  once  a  day,  of  the  nitrate  of  silver  drops  (p.  40), 
or  the  strong  red  precipitate  ointment  (p.  41). 

In  the  severer  degrees  of  the  disease,  if  the  patient  be  of 
good  strength,  venesection  to  5xij. — xvj. — xx.,  followed  at 
bed-time  with  Dover's  powder,  gr.  x. — xx.,  and  calomel, 
gr.  iij. — v.,  and  a  black  draught  next  morning.  In  some 
cases,  leeches  around  the  eye  may  be  required  to  follow  up 
the  venesection,  or  it  may  be  necessary  to  repeat  the  latter. 

After  the  bleeding,  &c.,  the  application  to  the  conjunctiva 
of  strong  irritants  should  be  made,  as  nitrate  of  silver  in 
substance,  salve,  or  solution,  or  the  strong  red  precipitate 
salve  once  a  day,  and  the  eye  bathed  and  cleansed  fre- 
quently with  the  tepid  solution  of  alum,  or  of  bichloride  of 
mercury  (p.  38). 

If  chemosis  exists,  and  if  the  cornea  appear  much  buried 
and  pressed  on  by  it,  incision  of  the  chemosed  ocular  con- 
junctiva ought  to  be  had  recourse  to  without  delay  (p.  47). 
incision  of  the  chemosed  conjunctiva  relieves  the  eyeball, 
and  especially  the  cornea,  from  the  pressure  which  is  con- 
sidered!, as  above  mentioned  (p.  69),  to  be  one  great  cause 
of  its  destruction. 

When  the  iris  and  other  internal  structures  of  the  eye- 
ball become  affected,  as  is  indicated  by  change  of  colour  of 
iris  and  contraction  of  pupil,  provided  these  can  be  seen, 
and  by  pulsative  pain  in  and  around  the  eye,  with  inflam- 
matory fever,  the  propriety  of  abstraction  of  blood,  either 
by  venesection,  cupping  or  leeches,  will  again  come  imder 
consideration.  It  will,  in  any  case,  be  proper  to  give  calo- 
mel, gr.  ij.,  and  opium,  gr.  is.  every  four  hours,  imtil  the 
gums  are  affected,  and  to  apply  belladonna  around  the  eye. 

When  the  violence  of  the  inflammation  has  subsided,  it 
will  be  advantageous  to  improve  the  diet  and  give  tonics, — 
quinine  or  bark,  especially  if  there  be  periodical  pains  in  or 
around  the  eye.  Also  to  make  counter-irritation  behind  the 
ears  or  on  the  nape  of  the  neck. 

The  special  treatment  of  granular  conjunctiva,  of  paim.u%, 
of  ulceration  of  the  cornea,  prolapsus  iridis,  &c.,  wMcla.  m«i^ 
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present  themselves  as  the  eflfects  of  the  inflammation,  will 
be  treated  of  under  the  proper  heads. 

Eversion  of  the  eyelids  sometimes  occurs,  it  has  been 
above  said,  in  consequence  of  the  great  timiefaction  of  the 
palpebral  conjunctiva  (p.  98).  The  inflammatory  oedema 
of  the  eyelids,  which  for  a  time  is  excessive,  beginning  at 
length  to  subside,  while  no  proportionate  diminution  of  the 
swelling  of  the  lining  membrane  of  the  lids  has  as  yet  taken 
place,  the  swollen  and  granulated  conjunctiva  loses  that 
counterpoise  which  the  external  swelling  afforded  it,  and  is 
forced  outwards  by  the  action  of  the  orbicularis  palpebrarum. 
If  the  protrusion  is  not  immediately  returned,  the  upper 

Eart  of  the  eyelid  and  the  retroverted  cartilage  act  like  a 
gature  on  the  protruded  conjunctiva ;  and,  as  the  swelling 
increases,  the  stricture  becomes  still  stronger  by  the  natural, 
but  ineffectual,  efforts  of  the  orbicularis  to  bring  the  tarsus 
into  its  proper  position. 

Ophthalmia  of  newborn  in/ants.^ 

It  is  generally  within  a  week  after  birth  that  this  oph- 
thalmia makes  its  attack.  Sometimes  it  is  observed  imme 
diately  after  birth,  sometimes,  again,  as  late  as  three  or  four 
weeks. 

Ohjective  symptoms. — It  is  first  noticed,  that  the  infant 
keeps  the  eyes  shut,  that  the  edges  of  the  eyelids  are  slightiy 
oedematous  and  red,  and  that  they  arQ  gummed  together 
after  sleep  with  an  inspissated  yellow  matter,  which  is  the 
Meibomian  secretion  increased  in  quantity.  On  softening 
this,  and  separating  and  everting  the  eyelids  for  examina- 
tion, the  jjalpebral  conjunctiva  is  found  red  and  spongy ; 
the  sclerotic  conjunctiva  but  little  injected. 

In  this  way,  first  one  eye,  and  in  a  day  or  two  the  other, 
becomes  affected.  That  first  affected  generally  suffers  more 
in  the  course  of  the  disease. 

The  swelling  and  redness,  which  were  at  first  confiined  to 
the  edges,  by-and-by  involve  the  whole  eyelids,  e^cially 
the  upper.  The  palpebral  conjimctiva  becomes  still  more 
red,  swollen,  and  velvetty.  The  laciymal  caruncle  and 
semilimar  fold  are  red  and  enlarged,  and  the  sclerotic  con- 
junctiva is  now  more  or  less  injected,  even  to  the  margin  of 
the  cornea.    A  whitish  sero-muculent  discharge  is  at  the 

*  Ophthalmia  neonatorum — Purulent  ophthalmia  of  in&nts. 
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same  time  established.  This  will  perhaps  flow  out  in  some 
quantity  when  the  eye  is  opened  for  examination,  having 
been  pent  up  and  accumulated  in  the  conjunctival  space,  in 
consequence  of  the  gluing  together  of  the  edges  of  the  eyelids. 

As  me  disease  approaches  its  height,  the  swelling  of  the 
eyelids  increases,  and  their  skin  becomes  of  a  brownish-red 
colour,  tense,  and  shining.  The  upper  eyelid,  which  is 
always  the  more  swollen,  overlaps  the  edge  of  the  lower. 

On  separating  the  eyelids,  a  quantity  of  thick  puriform 
matter  escapes,  and  the  conjunctiva  of  the  palpebral  sinuses, 
swollen  and  sarcomatous-looking  from  the  engorgement  of 
its  vessels  with  blood,  readily  protrudes.  Eversion  of  the 
^lids,  and  protrusion  of  the  conjunctiva  of  the  palpebral 
smuses,  may  take  place  even  by  the  contraction  of  the  mus- 
cles when  the  infant  cries.  The  lacrymal  caruncle  and 
semilunar  fold  are  very  much  enlarged,  and  the  sclerotic 
conjunctiva  is  in  the  state  of  chemosis.  In  this  stage  of 
the  Inflammation,  discharge  of  blood  readily  takes  place 
from  the  conjimctival  surface. 

Hitherto  the  cornea  may  have  continued  unaffected,  or 
at  the  most  may  have  been  hazy ;  but  chemosis  has  usually 
not  existed  long,  before  it  suffers  more  or  less  injury,  becom- 
ing the  seat  of  ulceration,  abscess,  or  destructive  purulent 
infiltration.  When  such  mischief  as  this  occurs,  the  dis- 
charge becomes  ichorous,  and  a  diminution  of  the  swelling 
and  tension  of  the  eyelids  takes  place. 

Constitutional  symptoma. — As  the  disease  proceeds,  the 
infant  becomes  fretfii  and  uneasy,  does  not  suck,  nor  sleep. 
Its  mouth  is  ofl;en  aphthous. 

Comes. — The  infants,  the  subjects  of  this  ophthalmia,  are 
generally  weakly,  often  twins,  or  prematurely  bom. 

Sometimes  the  disease  can  be  attributed  to  no  other  ex- 
citing cause  than  such  as  gives  rise  to  catarrhal  ophthalmia. 
In  many  cases,  exposure  of  the  eyes  to  heat  and  light,  or 
the  direct  intrusion  of  irritants,  such  as  the  soap  or  spirits 
used  in  washing  the  infant,  appears  to  be  the  exciting 
cause.  Inoculation  with  leucorrhoeal  matter  from  the  vagina 
of  the  mother  during  parturition,  Hiere  is  reason  to  believe, 
a  very  common  cause.  Inoculation  with  gonorrhoeal  matter 
is,  for  obvious  reasons,  a  less  frequent  cause.  Dr.  Ceder- 
schjold,  of  Stockholm,  found  ophthalmia  neonatorum  occur 
in  20  out  of  187,  or  1  in  7  infants,  the  mothers  of  whom 
were  affected  witii  vaginal  discharge;  and  in  10  o\xt  oi 
181,  or  1  in  18,  the  mothera  of  whom  were  not  so  affectia^. 
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The  disease  may  be  propagated  by  infection  per  contao- 
turn.  Adults  having  had  the  discharge  from  the  infant's 
eyes  accidentally  applied  to  theirs,  purulent  ophthalmia  has 
been  produced,  and  that  so  severe  as  to  destroy  the  eyes. 

When  there  is  a  number  of  infants  labouring  under  this 
disease  collected  together,  as  in  lying-in  and  foundling 
hospitals,  infection  appears  to  be  propagated  in  diatans. 

As  several  cases  generally  come  under  my  notice  at  the 
same  time,  and  as  a  considerable  period  often  elapses  before 
any  new  cases  present  themselves,  I  have  been  led  to  believe 
that  there  is  something  epidemic  in  the  occurrence  of  this 
ophthalmia. 

Prognosis  and  course, — In  whatever  stage  of  the  disease 
the  medical  man  be  called  in,  he  may  in  general  pronounce 
a  favourable  prognosis,  if  he  finds  the  cornea  still  clear,  or 
even  though  hazy,  still  free  from  ulceration  or  abscess. 
If  ulceration  or  abscess  have  taken  place,  the  extent  to 
which  the  cornea  will  be  preserved  clear,  whether  it  may 
not  be  perforated  and  prolapsus  iridis  take  place,  and  this 
whether  to  the  extent  of  constituting  the  condition  for  the 
formation  of  partial  staphyloma,  can  only  be  doubtfully 
prognosticated  until  a  decided  stop  is  put  to  the  inflamma- 
tion. The  prognosis  may  then  be  regulated  by  the  degree 
and  extent  to  which  the  cornea  has  suffered  (pp.  70,  71). 
If  tihie  cornea  have  become  completely  infiltrated  with  matter, 
it  is  destroyed ;  it  will  be  thrown  off"  by  ulceration  or  slough- 
ing, the  ins  will  protrude,  and  the  condition  be  laid  for  a 
total  staphyloma. 

Though  the  eye  may  have  otherwise  escaped,  it  may  be 
left  affected  with  central  capsular  cataract,  strabismus,  or 
incomplete  amaurosis. 

The  disease  yielding,  the  swelling  of  the  eveHds  dimi- 
nishes. From  being  tense  and  shining  red,  the  stin  becomes 
wrinkled  and  pale  Hvid.  The  chemosis  and  redness  of  the 
sclerotic  conjunctiva  subside ;  but  although  the  swelling  of 
the  palpebral  conjunctiva  becomes  much  diminished,  its 
redness  and  the  enlarged  state  of  its  papiUsB  more  slowly 
disappear.  The  purulent  discharge  becomes  less  and  less. 
All  this,  and  the  course  to  a  cure,  proceeds  rapidly  if  the 
-cornea  have  remained  unaffected;  but  the  existence  of 
ulceration,  &c.  of  the  cornea  necessarily  retards  the  cure  of 
the  other  parts,  which,  in  fact,  proceeds  only  in  proportion 
as  the  cornea  heals. 
Treatment. — The  disease  may  be  successfully  treated  from 
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the  first  by  such  applications  as  nitrate  of  silver  drops  or 
ointment,  or  strong  red  precipitate  ointment  (pp.  40 — 42). 
These  remedies  must  be  applied  by  the  surgeon  himself 
once  every  second  day.  Before  the  application,  the  eye  is 
to  be  cleansed  from  discharge. 

The  nurse  should  use  the  alum,  or  bichloride  of  mercury 
collyrium  tepid,  three  times  a  day,  for  bathing  and  cleansing 
the  eye ;  and  the  weak  red  or  white  precipitate  ointment, 
for  anointing  the  edges  of  the  eyelids,  to  prevent  them  from 
being  glued  together. 

mien  the  conjunctiva  of  the  eyelids  and  sinuses  is 
already  swollen,  sarcomatous  looking  and  gorged  with  blood, 
as  it  generally  is  before  the  case  comes  under  the  care  of 
the  surgeon,  it  is  necessary  to  scarify  it  immediately  before 
applying  the  strong  drops  or  ointment.  The  way  of  doing 
so  is  this : — The  infant  being  laid  by  the  nurse  across  her 
lap,  and  the  head  made  to  rest  on  the  surgeon's  knee,  he 
cleanses  away  the  matter  with  pieces  of  Hnt;  and  then 
having  everted  the  upper  eyelid,  he  scarifies  the  protruding 
conjunctiva.  The  blood,  which  flows  freely,  he  takes  up 
with  pieces  of  lint,  which  he  throws  away  as  fast  as  they 
get  soaked  with  blood.  The  conjunctiva  of  the  lower  lid  is 
next  scarified  in  the  same  manner.  The  bleeding  having 
ceased,  the  strong  red  precipitate  ointment,  previously  soft- 
ened, is  put  in  between  the  eyelids  so  that  it  may  come  into 
oontact  with  the  whole  conjunctival  siutface.  Tms  scarifica 
tion  of  the  palpebral  conjunctiva  and  application  of  the  red 
precipitate  ointment  it  may  be  necessary  to  repeat  several 
times,  but  only  at  intervals  of  two  or  three  days. 

Whenever  the  eyelids  become  everted,  they  should  be 
immediately  restored  to  their  proper  position,  which  is  done 
by  seizing  the  eyelid  between  the  finger  and  thumb,  drawing 
it  a  little  from  the  eyeball,  and  then  turning  it  down. 
Should  the  eversion  have  been  allowed  to  continue  some 
time,  and  the  eyelid  cannot  be  restored  to  its  proper  position, 
the  everted  conjunctiva  is  to  be  scarified ;  and  when  it  has 
thus  been  somewhat  emptied  of  blood,  it  will  admit  of  being 
returned  more  readily. 

Cleansing  of  the  eyes  by  the  nurse  with  the  bichloride 
lotion  three  times  a  day,  and  thereafter  the  application  of 
the  weak  red  precipitate  ointment  to  the  edges  of  the  eye- 
lids are  to  be  continued. 

Small  blisters  behind  the  ear  in  severe  cases  promote  the 
action  of  the  preceding  treatment. 
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Internally,  a  grain  or  two  of  grey  powder,  a  little  castor- 
oil,  or  rhu£arb  and  magnesia,  is  to  be  giren  as  occasion 
requires ;  and  when  the  cornea  is  threatened,  small  doses  of 
calomel  and  qnina,  gr.  i  of  the  former,  and  gr.  (s.  of  the 
latter,  rubbed  up  with  sugar,  twice  a  day. 

The  diet  of  the  nurse  is  to  be  carefolly  r^ulated.  During 
the  height  of  the  disease  it  may  be  adyisable  for  her  to 
abstain  from  animal  food  and  strong  drinks;  but  as  it  de- 
clines she  may  take,  besides  animal  food  and  wine  or  porter, 
tincture  of  iron. 

When  the  puriform  discharge  has  ceased,  but  the  con- 
junctiva continues  red  and  relaxed,  the  foiur  grain  solution 
of  nitrate  of  silver,  or  vinum  opii  diluted  with  an  equal  part 
of  water,  or  the  lapis  divinus  solution  (p  38),  may  require 
to  be  dropped  into  the  eyes  several  times  at  intervals  of  two 
or  three  days. 

OonorrhoBol  ophthalmia.* 

Diagnogis. — ^This  ophthalmia  resembles  very  much  the 
severest  form  of  Egyptian  ophthalmia.  If  there  is  any 
difference,  it  is  this : — In  gonorrhoea!  ophthalmia,  the  scle- 
rotic conjunctiva  is  affected  from  the  very  first,  and  great 
and  inveterate  chemosis  rapidly  forms ;  whereas  in  Egyp- 
tian ophthalmia,  the  sclerotic  conjunctiva  becomes  affected 
subsequently  to  the  palpebral  conjunctiva,  the  chemosis 
does  not  form  so  rapidly,  nor  is  it  so  inveterate.  In  gonor- 
rhoea! ophthalmia,  though  the  inflammation  of  the  palpebral 
conjunctiva  and  swelling  of  the  eyelids  may  be  very  great, 
it  is  in  genera!  not  so  considerable  as  in  Egyptian  ophthal- 
mia ;  and,  at  any  rate,  granulated  conjunctiva  is  not  so 
marked  a  character  of  gonorrhoea!  as  of  Egyptian  oph- 
thalmia. 

In  consequence  of  the  greater  severity  of  the  inflammation 
of  the  sclerotic  conjunctiva,  the  cornea  is  stiQ  more  liable 
to  suffer  and  be  destroyed  in  gonorrhoea!  than  in  Egyptian 
ophthalmia.  Indeed,  gonorrhoea!  ophthalmia  is  one  of  the 
most  rapidly  destructive  diseases  the  eye  is  subject  to. 

Males  are  oftener  affected  with  this  disease  than  females ; 
but  it  is  of  comparatively  rare  occuirence  in  either  sex.  It 
is  sometimes  met  with  in  children. 

*  Ophthahnia  gonorrhoica  vera. — Acute  gonorrhoeal  inflammation 
of  tiie  conjimctiya. 
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In  general  one  eye  only  is  affected  in  gonorrhoeal  oph- 
thalmia ;  whereas  in  Egyptian  ophthalmia,  it  is  extremely 
rare  to  meet  with  a  case  in  which  the  disease  remains  con- 
fined to  one  eye. 

These  differences,  it  will  be  observed,  are  not  siiflBciently 
strict  to  serve  as  a  practical  ground  of  diagnosis.  The 
history  of  the  disease  forms  the  best  criterion. 

Caiue, — Inoculation  with  gonorrhoeal  matter.  The  matter 
is  sometimes  accidentally  applied  to  the  eye  of  a  healthy 
person  through  the  memum  of  foul  cloths,  &c.  It  is  in 
this  way  that  children  are  inoculated. 

Prognosis, — Until,  with  a  cornea  safe,  or  at  least  not 
much  ulcerated,  the  disease  is  on  the  decline,  which  is 
known  by  the  subsidence  of  the  swelling  of  the  eyelids  and 
of  the  chemosis,  with  diminution  of  the  discharge,  the  prog- 
nosis must  be  extremely  imfavourable.  The  eye  may  be 
destroyed  in  forty-eight  hours  from  the  commencement  of 
the  disease.  Even  when  the  eyeball  is  not  actually  de- 
stroyed, it  may  be  left  atrophic  and  vision  annihilated. 

Treatment. — The  treatment  must  be  the  same  as  in  the 
severest  form  of  Egyptian  ophthalmia,  only,  if  possible, 
more  active.  No  delay  of  treatment  can  be  admitted.  In- 
cision of  the  chemosed  conjunctiva  should  be  early  had 
recourse  to. 

Mild  gonorrhcedl  ophthalmia. 

A  milder  form  of  ophthalmia  is  met  with  in  persons 
laboming  under  gonorrhoBa,  which,  however,  does  not  ap- 
pear to  differ  from  common  catarrhal  ophthalmia.  The 
cases  of  the  kind  which  I  have  seen  have  not  appeared  to 
me  in  any  other  way  dependent  on  gonorrhoea,  than  that  at 
the  time  the  system  was  in  consequence  of  it  more  suscep- 
tible to  cold.  The  exposure  to  which,  at  the  same  time 
that  it  excited  the  ophthalmia,  operated  in  checking  the  dis- 
charge from  the  urethra.*  They  readily  yielded  to  the  same 
treatment  as  is  above  indicated  for  catarrhal  ophthalmia. 

Sometimes  the  inflammation  presents  the  characters  of, 
and  requires  then  the  treatment  for,  catarrho-rheiunatic 
ophthalmia. 

*  Iritis,  in  connexion  with  gonorrhcea,  will  be  considered  &rtlier 
on,  under  the  head  oi  Iritis. 
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Puromucous  ophthalmia  occurring  in  female  children^  in  con- 
nexion with  puromucous  discharge  from  the  vagina. 

This  ophthalmia,  though  sometimes  severe,  is  usually  of 
a  mild  character. 

Symptoms. — In  a  case  of  two  or  three  days  standing,  the 
eyelids  were  red  and  swollen,  but  not  tense,  and  admitted 
of  being  readily  opened.  The  conjunctiva  was  red  but  not 
intensely  so — the  palpebral  conjunctiva  spongy — ^the  scle- 
rotic conjunctiva  raised  up  over  the  lower  margin  of  the 
cornea  in  a  state  of  slight  chemosis.  The  cornea  was  still 
quite  clear.  There  was  a  serous  discharge,  mixed  with  con- 
siderable flakes  of  thick  whitish-yellow  matter.  No  pain, 
and  little  or  no  intolerance  of  light. 

Treatment. — Scarification  of  the  palpebral  conjunctiva — 
the  nitrate  of  silver  drops  once  a  day — the  alum  lotion  two 
or  three  times  a  day  for  cleansing  the  eye — ^the  red  preci- 
pitate ointment  at  bed-time  and  some  laxative  medicine — 
checked  the  inflammation  in  a  few  days.  The  healing  pro- 
cess was  then  promoted  by  a  blister  behind  the  ear,  pencil- 
ling the  conjunctiva  with  lapis  divinus  drops,  and  the  exhi- 
bition of  quina. 

When  the  chemosis  subsided,  superficial  ulceration  was 
discovered  where  the  cornea  had  been  pressed  on  by  the 
fold  of  conjunctiva.  This  readily  healed,  leaving  a  slight 
opacity,  but  was  the  cause  of  retarding  somewhat  the  re- 
covery. 

The  vaginal  discharge  subsided  under  the  use  of  a  sul- 
phate of  zinc  injection. 


Erysipelatous  ophthalmia.^ 

The  conjunctiva  is  always  more  or  less  affected  in  erysi- 
pelas of  the  eyelids,  but  idiopathic  erysipelatous  ophthalmia 
IS  not  of  frequent  occurrence. 

Oljective  symptoms. — To  the  anatomical  description  of 
erysipelatous  inflammation  of  the  conjunctiva  above  given, 
it  only  remains  to  add  imder  this  head,  that  the  eyelids  and 
cheek  are  cedematous,  that  in  consequence  of  the  gravitation 
of  the  fluid  or  pressure  of  the  upper  eyelid,  the  serous  che- 
mosis is  greater  below  than  above — ^that  the  cornea  appears 

*  Conjunctiyitis  erysipelatosa  idiopathica. 
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half  buried  by  it — ^that  there  is  some  puromucous  secretion 
with  occasional  lacrymation  and  increased  Meibomian  dis- 
charge. 
In  some  cases,  I  have  found  this  ophthalmia  and  stye  co- 


Subjeedve symptoms. — ^The patient  complains  of  animeasy 
sensation  of  pressure  and  tension  about  tlie  eye  when  it  is 
moved,  with  itching  and  smarting  at  the  edges  or  comers  of 
the  eyelids,  especially  when  a  stye  is  forming,  and  some  im- 
patience of  light. 

Constitutional  symptoms. — The  subjects  of  this  ophthalmia 
are  most  commonly  persons  of  weakly  constitution,  advanced 
in  life,  or  labouring  under  gastric  derangement :  but  these 
conditions  are  to  be  viewed  rather  as  the  predisposing  causes 
than  as  the  ^mptoms  of  the  ophthalmia. 

Causes. — Ae  predisposing  causes  have  been  just  referred 
to. — Exciting  causes. — ^Exposure  to  cold  and  wet.  Injuries, 
chemical  or  mechanical,  of  the  conjunctiva ;  it  sometimes 
occurs  after  needle  operations  for  cataract.  In  an  old  man 
affected  with  small  irritable  ulcers  on  his  legs,  with  sur- 
rounding erythema,  I  once  saw  it  occiur  as  if  by  metastasis 
on  the  application  of  warm  fomentations  to  the  legs. 

Diagnosis. — The  nature  of  the  conjunctival  inflammation 
is  at  once  perceived ;  but  in  forming  the  diagnosis,  it  should 
be  determined  whether  there  be  any  complication — such  as 
sclerotitis. 

Prognosis  and  course. — The  prognosis  is  good.  The 
disease  usually  begins  to  subside  m  a  few  days — ^the  watery 
effiision  is  gradually  absorbed — and  the  conjunctiva  be- 
comes again  applied  to  the  sclerotica,  but  continues  for 
some  time  in  a  loose  flaccid  state.  During  this  process,  the 
injection  of  the  conjunctiva  disappears,  but  the  spots  of  ex- 
travasated  blood  are  some  time  of  being  absorbed.  The 
lacrymal.  Meibomian,  and  conjunctival  secretions  return  to 
their  natural  quantity  and  quality. 

Treatment. — Three  grains  of  mercurial  chalk,  with  watery 
extract  of  aloes,  and  extract  of  hyosciamus,  of  each  one 
grain  at  bed-time,  followed  by  a  purgative  draught  in  the 
morning ;  and  as  a  collyrium,  the  solution  of  the  bichloride 
of  mercury,  with  vinum  opii  (p.  38),  will  in  general  suffice 
to  check  the  disease.  Good  diet,  cordials,  and  tonics,  may 
be  afterwards  given. 

Instead  of  a  lotion,  some  prefer  dry  warmth,  by  means  of 
medicated  bags  (p.  35),  himg  over  the  eye.    If  mote  «i;gcQfe- 
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able  to  the  patient,  this  may  be  adopted ;  but  in  either  case 
it  will  be  necessary  afterwards  to  drop  in  vinum  opii  to  give 
tone  to  the  relaxed  membane. 


Genus  11. — sclerotitis. 

The  species  of  this  genus  admitted,  are  rheumatic  oph- 
thalmia, and  scrofulous  sclerotitis. 


Rheumatic  ophthalmia,^ 

In  rheumatic  ophthalmia,  the  sclerotica  is  the  principal 
seat  of  the  vascular  congestion;  but,  as  above  shown  (p.  94), 
there  is  usually  some  degree  of  implication  of  the  cornea 
and  iris  in  the  inflammation,  the  former  from  exudation, 
t^e  latter  from  both  congestion  and  exudation.  Rheumatic 
ophthalmia,  considered  as  a  pure  sclerotitis,  or  a  sclerotitis 
with  the  slight  complications  mentioned,  is  of  rare  occur- 
rence, in  consequence  of  its  tendency  to  merge  into  comeitis, 
catarrho-rheumatic  ophthalmia,  aquo-capsulitis,  or  decided 
iritis. 

Objective  symptoms — Redness. — At  the  commencement, 
the  principal  redness  is  from  the  sclerotic  injection,  the 
characters  of  which  have  been  above  described.  By-and-by 
there  is  added  some  injection  of  the  conjunctiva,  especially 
of  its  circumcomeal  zone. 

Stoite  of  the  cornea.  —  The  cornea  becomes  dim  from 
exudation  into  it ;  and  over  its  margin,  at  some  side,  or  even 
all  roimd,  vessels  may  be  seen  shooting  to  the  extent  of 
one-twentieth  or  one-tenth  of  an  inch,  and  then  suddenly 
stopping. 

State  of  the  iris. — The  iris  becomes  discoloured,  the  pupil 
contracted,  sluggish  in  its  motions,  and  perhaps  hazy  from 
slight  exudation. 

There  is  lacrymation,  but  no  increased  conjunctival,  nor 
Meibomian  secretion. 

Subjective  symptoms. — The  most  striking  subjective  symp- 
tom is  the  rheumatic  pain  around  the  orbit,  in  the  temples, 
face,  &c.,  becoming  exacerbated  at  night  when  the  patient 
gets  warm  in  bed,  and  remitting  only  towards  morning. 

*  Sclerotitis  rheiimatica  vel  idiopathica. 
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Besides  this  rheumatio  pain,  there  is  deep-seated,  distend- 
ing, and  pulsative  pain  of  the  eyehall. 

There  is  intolerance  of  light  accompanying  the  lacry- 
mation,  nsually  in  proportion  to  the  degree  of  implication  of 
the  cornea  ana  iris. 

Hie  -vision  is  dim  in  proportion  to  the  dimness  of  the 
cornea  and  haziness  of  the  pupil. 

ConstUtitianal  symptoms.  —  Resemhling  rheumatism  in 
accompanying  pain  and  its  exacerhations,  this  disease  re- 
sembles it  also  in  the  constitutional  symptoms,  inflamma- 
tonr  fever,  derangement  of  digestive  organs,  &o. 

Clauses, — This  disease  likewise  resembles  rheumatism  in 
respect  of  its  causes,  predisposing  as  well  as  exciting ;  but 
the  sabjects  of  it,  who  are  always  adults,  may  never  have 
suffered  from  rheimiatism  in  any  other  part  of  the  body. 

Botii  eyes  are  seldom  affected  together.  When  they  are 
80,  one  is  much  less  severely  affected  than  the  other. 

Diagnosis. — Bheumatic  is  readily  distinguished  from  ca- 
tarrhal ophthalmia  by  the  seat  and  character  of  the  yas- 
colar  injection  (pp.  18,  62),  by  the  absence  of  any  mucous 
secretion  from  the  conjunctiya  in  the  former,  and  especially 
by  the  difference  in  the  character  of  the  pain.  Gatarrho- 
rbeumatic  ophthalmia  is  attended  by  all  the  symptoms  of 
rheumatic  ophthalmia,  with  the  superaddition  of  those  of 
catarrhal,  and  a  greater  tendency  to  mischief  in  the  cornea 
than  in  either.     From  aquo-capsulitis  or  iritis,  rheumatic 

r'  halmia  is  distinguished  by  the  slight  degree,  if  not 
nee  of  affection  of  the  membrane  of  the  aqueous  humour 
or  iris. 

Prognosis. — ^This  ophthalmia  may  proye  slight  and  soon 
go  off,  but  eyen  when  not  so  slight,  the  prognosis  is  in 
general  good.  The  degree  to  which  the  cornea  or  iris  may 
haye  become  affected,  however,  will  of  course  modify  the 
prognosis.  A  person  having  once  suffered  from  it  is  very 
liable  to  renewed  attacks.  Sometimes  it  occurs  in  a  chronic 
state,  and  proves  obstinate  without  being  severe. 

Treatment. — ^In  incipient  or  slight  cases,  the  following 
treatment  will  sometimes  check  the  disease— calomel,  gr. 
iv.,  and  Dover's  powder,  gr.  x.,  at  bed-time,  and  a  purgative 
draught  in  the  morning.  After  this  fifteen  or  twenty  drops 
of  the  wine  or  tincture  of  colcHoumj  in  combination  with 
an  alkali  or  magnesia,  may  be  given  twice  or  thrice  a  day ; 
but  if  no  decided  effect  is  produced  after  the  third  or  fourth 
dose,  its  use  should  not  be  persisted  in. 

I 


114  SCBOFULOUS  SCLEROTITIS. 

If  the  disease  is  not  checked,  and  if  the  rheumatic  pain 
is  severe,  and  the  cornea  and  iris  threatened,  blood  should  be 
at  once  abstracted.  According  to  the  strength  of  the  patient, 
the  venesection  should  be  carried  to  Jxij. — ^xvj. — ^xx. 

After  the  bleeding,  calomel  and  Dover's  powder,  or  calo- 
mel and  James's  powder,  are  to  be  given  at  bed-time,  and  a 
purgative  draught  in  the  morning ;  after  which  calomel  and 
opium  (gr.  j. — gr.  J),  three  times  a  day,  until  the  gums  are 
.rust  touched.  If  the  bowels  become  confined,  a  solution  of 
Epsom  salts,  Jj.  and  tartar  emetic,  gr.  ij.  in  water,  ^viij.,  in 
doses  of  two  table-spoonfuls  in  the  morning  may  be  pre- 
scribed. 

The  eve  is  to  be  bathed  occasionally  with  tepid  water, 
and  in  the  intervals  kept  lightly  covered  with  a  dry  com- 
press. As  a  means,  though  only  subsidiary  to  the  vene- 
section and  calomel  and  Dover's  powder,  of  moderating  the 
rheumatic  pain  around  tlie  orbit,  or  in  the  temples,  &c., 
friction  over  the  seat  of  pain,  with  mercurial  oiutment,  com- 
bined with  an  equal  part  of  extract  of  belladonna ;  with  a 
tincture  of  tobacco  {p.  47) ;  or  with  morphia  dissolved  in 
almond  oil,  may  be  employed  at  bed-time.  The  belladonna 
application  will  at  the  same  time  serve  to  keep  the  pupil 
dilated,  which  is  a  point  to  be  attended  to  when  there  is 
implication  of  the  ins. 

Ooimter  irritation,  by*  blisters  or  tartar  emetic  ointment 
to  the  nape  of  the  neck  or  scalp,  is  usefrQ,  in  the  decline  of 
the  inflammation. 

When  by  the  above  treatment  the  disease  has  been 
checked,  tonics  promote  convalescence.  Bark  and  carbo- 
nate of  soda,  in  doses  of  five  grains  each,  two  or  three  times 
a  day,  is  a  favourite  tonic ;  quina  also  is  useful. 


Scrqfiilous  sclerotitis. 

The  anatomical  characters  of  this  ophthalmia  have  been 
above  sketched  (p.  63).  In  illustration  of  its  course  and 
treatment,  the  following  case  is  given : — A  girl,  aged  8,  of 
scrofulous  constitution,  has  had  tiie  eyes  slightly  blood-shot 
for  a  month  past — ^the  right  more  affected  than  the  left.  On 
examination,  there  is  seen  in  the  right  eye,  on  the  nasal 
and  temporal  sides  of  the  cornea,  a  broad  yellowish-grey 
elevation  depending  chiefly  on  thickening  of  the  sclero- 
tica ;  there  is  sclerotic  and  also  slight  conjunctival  injection 
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at  the  place.  No  pain,  nor  intolerance  of  light.  Sight 
quite  good. 

After  three  or  four  two-grain  doses  of  hydrargmrum  cum 
creta,  at  hed-time,  the  eyes  were  found  hetter,  the  redness 
much  diminished;  hut  improvement  not  advancing,  two 
leeches  were  twice  applied  at  an  iuterval  of  six  days ;  each 
time  with  henefit.  God-liver  oil  was  then  given,  and  after 
that  tiie  vascular  injection  and  thickening  of  the  sclerotica 
pn^pressively  diminished,  imtU,  ahout  the  end  of  two  months 
the  eyes  were  quite  well  and  the  sclerotica  of  its  natural 
appearance. 

In  the  case  just  related,  there  was  no  pain,  and  the  cornea 
remained  quite  clear;  hut  in  another  case,  the  patient,  a 
girl  of  twelve  or  thirteen,  complained  of  some  pain,  espe- 
cially over  the  evehrows,  and  the  cornea  hecame  somewhat 
nebulous.  In  this  second  girl,  in  whom  the  inflammation 
was  altogether  more  severe,  recovery  took  place  under  simi- 
lar treatment,  hut  more  slowly. 

This  inflammation  must  not  he  confounded  with  pustular 
ophthalmia,  on  the  one  hand,  nor  with  sclerotico-choroiditis 
ontiie  other. 


Genus  III. — coeneitis.* 

Whilst  congestion  was  taken  as  the  characteristic  of 
sclerotitis,  exudation,  for  the  reasons  above  given  ^p.  63,  et 
seq.),  must  be  taken  as  the  characteristic  of  comeitis. 

As  species  of  comeitis,  I  rank,  1st,  common  scrofulous  or 
phlyctenidar  ophthalmia,  2nd,  scrofiilous  comeitis,  and  3rd, 
rheumatic  comeitis. 

ScroMous  or  phlyctenular  ophthalmia  is  usually  ranked 
as  a  conjunctival  inflammation,  but  with  no  good  reason, 
seeing  that  although  the  conjunctiva  is  the  seat  of  injection, 
the  redness  is  neither  great  nor  imiform,  the  vessels  being 
few  in  number,  and  running  singly  or  in  detached  fasciculi 
towards  the  cornea — an  injection  of  the  conjunctiva  which 
is  the  consequence  rather  of  the  afflux  of  blood  towards  the 
primarily  ajCfected  cornea ;  and  seeing  that  it  is  the  cornea 
which  is  the  seat  of  the  exudation — of  phlyctenulsB,  of 
oloers,  and  of  new  vessels  into  which  those  of  the  conjunc- 

*  Keratitis. 
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tiva  are  continued.  Moreover,  besides  conjunctiyal,  there 
is  some  degree  of  sclerotic,  injection. 

Gomeitis,  commonly  so  called,  comprising  both  scrofulous 
and  rheiunatic  comeius,  is  an  inflammation  of  the  "  adhe- 
sive "  character,  involving  principtdly  the  proper  Eubstance 
of  the  cornea ;  hence  it  has  been  also  named  parenchymatoui 
comeitis,  though  the  coujimctiva  comese,  on  the  one  hand, 
and  the  membrane  of  Descemet,  on  the  other,  may  also  be- 
come affected. 

While  in  phlyctenular  ophthalmia  and  comeitis,  com- 
monly so  called,  the  iris  is  apt  to  become  involved,  it  is 
always  more  or  less  so  in  inflammation  of  the  membrane  of 
Descemet.  Indeed,  affection  of  the  iris  constitutes  a  part  of 
this  ophthalmia,  which  has  thence  been  named  kerato- 
iriHs,  and  also  cunto-capsvMtU,  under  the  impression  that 
the  membrane  of  Decemet  extends  over  the  anterior  surface 
of  the  iris,  and  thus  constitutes  the  investing  membrane  of 
the  anterior  chamber  of  the  aqueous  humour.  The  inflam- 
mation in  question  will  thus  be  best  treated  of  under  the 
head  of  ophtJudmia  interna  anterior. 

The  other  ophthalmisB,  in  which  the  cornea,  whether  its 

E roper  substance,  or  its  conjunctival  layer,  is  implicated, 
elong  to  the  genus  of  compound  external  ophthalmia 
(p.  127). 

Scrofulous,  or  pUyctemdar  ophthalmia.* 

This  is  the  most  common  form  of  ophthalmia  in  children 
of  from  one  to  twelve  years  of  age.  Out  of  100  cases  of 
ophthalmia  at  that  time  of  life,  it  has  been  estimated  that 
90  are  cases  of  this  kind.  Although  the  subjects  of  it  ofl»n 
present  the  scrofulous  diathesis  in  a  well-marked  manner, 
and  not  unfrequently  are  labouring  at  the  same  time  imder 
scroMous  affections  of  other  parts,  it  is  to  be  remembered 
that  cases  frequently  occur  in  which  there  are  no  such 
evidences  of  scrofula.  Unless,  therefore,  we  chose  to  view, 
as  some  do,  this  form  of  ophthalmia  itself  as  a  manifestation 
of  a  scrofrdous  constitution,  the  term  "scrofrdous  oph- 
thalmia" must  be  received  ra^er  in  a  conventional  than  in 
a  literal  sense. 

Oljeciive  symptoms, — ^When  the  little  patient  is  brought 

*  Conjonctiyitis  scrofulosa  vel  stnimosa — Erethitic  form  of  scrofu- 
lous ophthahnia. 
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into  the  light  to  be  examined,  the  eyelids  are  found  spas- 
modically closed,  the  eyebrows  depressed,  and  the  cheeks 
drawn  up,  the  child  endeavouring  at  the  same  time  to  cover 
the  eyes  with  his  hands  in  order  to  protect  them  from  the 
light 

In  oonsequence  of  the  very  forced  closure  of  the  eyelids, 
their  borders  are  sometimes  foimd  so  much  inverted,  that 
thdr  eutaneous  surfaces  are  in  contact ;  and  if  this  has  been 
Hi  long  continuance,  these  surfaces  will  be  moist  and  soft 
like  mucous  membrane. 

.  There  is  greater  or  less  redness  and  excoriation  of  the 
4jh6ek8,  and  not  unfirequently  a  pustular  eruption,  extending 
over  the  face,  forehead,  and  temples. 

As  it  is  in  general  impossible  for  the  child  to  open  the 
eyelids,  even  if  disposed,  in  consequence  of  the  great  into- 
kfanoe  of  light  and  involuntary  spasmodic  closure  of  the 
eydids,  it  is  necessary  for  the  surgeon  to  do  so  in  order  to 
exatnine  the  eyes.    For  the  mode  of  procedure,  see  p.  16. 

On  opening  the  eyelids,  which  are  probably  somewhat 
red  and  tumid  at  theur  margins,  a  gush  of  hot  tears  takes 
placs,  which  had  been  pent  up  in  the  oculo-palpebral  space 
in  oonsequence  of  the  continued  closure  of  the  eyelids. 

The  examination  will  probably  not  disclose  much  vascular 
injection  of  the  sclerotic  coi^unctiva,  and  some  of  what  is 
seen*  even,  may  have  been  caused  by  the  irritation  of  open- 
ing the  eyelids.  There  may  be  merely  a  fine  circumcomeal 
reticular  blush,  fed  by  some  small  pink  scattered  vessels 
running  towards  it,  such  as  is  occasioned  by  the  irritation 
of  a  foreign  particle  which  has  got  into  the  eye.  Some 
laiger  vessels,  however,  will  perhaps  be  seen  collected  into 
luoieuli,  running  from  the  angles  towards  the  cornea.  In 
addition  to  the  conjunctival  injection,  there  is  also  circum- 
eomeal  zonular  reoiiess  of  the  sclerotica. 

The  palpebral  conjimctiva  is  usually  the  seat  of  consider- 
able eongestion. 

'  The  cornea,  though  suffused,  may  be  as  yet  free  from  any 
fliroumscribed  speck;  but  ere  long,  one  or  more phlyotentda 
are  met  with,  or  small  ulcers  left  by  the  bursting  of  phlyc- 
tenule. 

The  cornea  may  be  still  unpervaded  by  red  vessels ;  or 
peihaps  a  single  one  may  be  detected  running  over  its 
margin  towards  the  phlyctenula ;  or  if  instead  of  a  phlyc- 
tenma^an  ulcer  already  exists,  there  may  or  may  not  \^  «. 
fasciculus  of  vessels  extending  into  it  (p.  67). 
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Sometiines  there  is  onyx,  sometimes  an  abscess  or  large 
pustule. 

The  pupil  is  usually  rather  contracted. 

Whilst  the  lacrymation  is  so  great,  the  conjunctival  and 
Meibomian  secretions  are  not  much  increased. 

Both  eyes  are  generally  affected  at  the  same  time,  but 
one  is  always  worse  than  flie  other. 

Sttbjective  symptoms. — There  is  in  general  not  much  dis- 
tress, except  from  the  great  intolerance  of  light ;  and  this 
remits  towards  evening,  or  may  be  relieved  at  other  times 
by  darkening  the  room.  There  occur,  however,  occe^onal 
attacks  of  darting  pain  in  the  eye  at  night ;  and  if  phlvo- 
tenulsB  or  ulcers  exist,  there  is  the  painful  sensation  as  if  a 
foreign  body  were  in  the  eye,  aggravated  when  the  eyelids 
are  moved.  The  irritation  of  tibe  excoriated  cheek  by  the 
tears  also  causes  considerable  distress. 

Constitution  and  state  of  health. — ^As  above  mentioned, 
the  constitution  of  the  subjects  of  this  ophthalmia  is  in  a 
great  number  of  cases  that  which  is  known  by  the  name  of 
scrofulous. 

Along  with  the  ophthalmia,  a  disordered  state  of  the 
health  will  be  foimd  generally  to  exist.  The  digestive 
organs  and  skin  especially  will  probablv  be  found  out  of 
order,  with  feverishness  and  irritability  of  temper. 

Catues. — ^The  predisposing  causes  of  scromlous  ophthal- 
mia mav  be  referred  prmcipally  to  the  age,  constitution,  and 
state  of  health  of  the  patient.  That  age  predisposes,  is 
shown  by  the  circumstance,  that  it  is  the  most  common  by 
far  of  all  the  inflammations  of  the  eye  in  children,  and  that 
an  inflammation  originally  of  a  different  kind,  in  childhood, 
is  extremely  apt  to  run  into  it.  That  the  constitution  pre- 
disposes, may  be  inferred  from  the  name  of  the  disease 
being  taken  from  that  state  of  constitution  in  connexion 
with  which  the  ophthalmia  so  frequentiy  manifests  itself  in 
early  life.  It  is  to  be  observed,  that  at  such  age,  and  in 
such  constitutions,  it  may  in  one  case  be  the  eye,  in  another 
the  ear,  in  a  third  some  other  organ  which  is  affected ;  but 
in  all,  the  digestive  organs  are  found  more  or  less  at  fault. 
Previous  attacks,  and  also  exanthematous  diseases,  pre- 
dispose to  it. — See  Exanthematous  ophthalmia. 

iloBciting  causes. — ^This  inflammation  may  be  excited  by 
any  of  the  ordinary  exciting  causes  of  ophthalmic  inflam- 
mation, the  age,  constitution,  and  state  of  health  determining 
its  pajiJovlar  character.    Any  common  inflammation  of  the 
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eye  is  in  such  circumstances  apt  to  merge  into  this.  The 
ophthalmia  often  appears  to  he  excited  and  kept  up  hy  the 
irritation  of  teething. 

Diagnosis. — The  symptoms  of  this  ophthahnia  are  so 
very  striking,  that  it  can  scarcely  he  confounded  with  any 
other,  especially  if  the  age  of  the  patient  he  taken  into 
account. 

In  so  far  as  regards  the  slight  degree  of  redness  of  the 
white  of  the  eye  and  the  great  intolerance  of  light,  scroMous 
oomeitis  resemhles  it;  hut  the  changes  which  take  place 
in  the  cornea  in  the  two  ophthalmisB  are  quite  different. 
In  scrofulous  comeitis,  there  is  no  formation  of  phlyctenulsB, 
nor  ulceration  and  rarely  onyx  or  ahscess,  hut  opaque  ad- 
hesive exudation  into  the  suhstance  of  the  cornea,  and 
development  of  a  general  deep-seated  vascularity,  with 
increased  prominence  of  the  cornea. 

ScroMo-catarrhal  ophthalmia  is  distinguished  from  phli^c- 
tenular  ophthalmia  hy  the  greater  remiess  of  the  wmte 
of  the  eye,  and  the  less  degree  or  ahsence  of  intolerance  of 
light. 

The  age  of  the  patient  alone,  independent  of  other  points 
of  difference,  distinguishes  hetween  this  ophthalmia  and 
catarrho-rheumatic. 

Course  and  prognosis. — ^Fhlyctenulae  on  the  cornea  may 
eiUier  recede  without  heing  matured,  or  pass  into  ulceration. 
If  a  phlyctenula  on  the  cornea  recede,  it  will  leave  a  speck 
caUed  (ubugo — ^round,  smooth,  slightiy  elevated,  and  densely 
opaque  in  its  centre,  hut  shaded  off  at  its  circumference. 
£iometimes  a  vessel  or  two  ma^  he  seen  running  into  an 
alhugo,  or  a  nehulous  streak  indicates  where  vessels  had  run. 

If  ulceration  has  taken  place,  the  ulcer  will  prohahlv  he 
the  point  of  termination  of  a  fasciculus  of  vessels  as  ahove 
mentioned  (p.  118);  hut  when  the  healing  process  com- 
mences, one  vessel  after  another  shrinks  and  disappears.  K 
the  ulcer  has  penetrated  to  any  depth,  an  opaque  cicatrice 
or  leucoma  wiM  be  left  (p.  70). 

There  is  a  circumscrihed  and  rather  deep  ulcer  of  the 
cornea  met  with  in  this  disease.  It  is  circular,  with  smooth, 
round,  edges,  quite  clear  to  its  hottom,  xmaccompanied  hy 
any  extension  of  vessels  into  it,  and  the  cornea  aroimd  is 
scarcely,  if  at  all,  nehulous.  The  cornea  looks  simply  as  if 
a  small  piece  had  heen  scooped  out  of  it.  After  this  ulcer 
heals,  a  small  clear  facet  remains  (p.  70). 
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The  inflammation  c<mtinuing  unchecked,  ulcers  which 
may  have  formed,  often  go  on  increasing  in  depth,  until  the 
proper  substance  of  the  cornea  is  perforated,  in  which  case 
the  membrane  of  Descemet  is  protruded  through  the  open- 
ing at  the  bottom  of  the  ulcer  in  the  form  of  a  small  trans- 
parent vesicle  {hernia  of  the  cornea),  which  soon  bursts,  and 
the  aqueous  humoiu*  escapes,  the  consequences  of  which 
have  been  described  above  (p.  68,  et  seq.) 

Iritis  sometimes  supervenes  on  this  form  of  ophthalmia. 
Sometimes,  also,  inflammation  of  the  posterior  tunios,  by 
which  the  eye  is  left  amaurotic,  atropmc,  or  in  a  state  of 
varicosity. 

From  long  continuance  of  the  forced  closure  of  the  eye- 
lids (p.  117),  entropium  is  apt  to  be  induced. 

There  is  less  tendency  to  ophthalmia  tarsi  in  this,  than 
in  scrofulo-catarrhal  ophthalmia. 

This  is  one  of  the  most  obstinate  of  all  the  acute  inflam- 
mations of  the  eye,  and  one  of  those  most  liable  to  relapse. 
The  disposition  to  the  disease,  however,  diminishes  on  the 
approach  of  puberty. 

If  the  cornea  be  still  free  from  phlvctenulse  or  ulcers,  the 
prognosis  is  good;  but  if  phlyctenulae  or  ulcers  exist,  the 
prognosis  must  be  qualified  by  the  likelihood  of  a  speck  or 
specks  on  the  cornea.    See  above. 

The  state  of  the  constitution,  and  the  circumstances 
in  which  the  patient  is  placed,  must  greatly  influence  the 
prognosis. 

The  dismissal,  when  cured,  should  always  be  accom- 
panied by  a  warning  as  to  the  great  tendency  of  the  disease 
to  return,  and  instructions  as  to  the  diet  and  regimen  best 
calculated  to  guard  against  a  relapse. 

Treatment, — The  treatment  is  always  advantageously 
commenced  with  an  emetic — and  an  antimonial  emetic  is 
the  best.  (Vin.  antimon.  Jj.  aq.  pin*.  Jij. — a  table-spoonful 
every  ten  minutes  until  vomiting). 

After  this  small  doses  of  hydrargyrum  cum^creta  (gr.  \j. — 
i\j.),  in  combination  with  powdered  leaves  of  belladonna 
(gr.  fs.— ;j.)  are  to  be  given  night  and  morning  for  a  few 
days.  A  dose  of  calcwnel  and  rhubarb  or  scammony  may 
be  required  in  addition. 

The  digestive  organs  having  been  by  the  alteratives  and 
purgatives  brought  into  a  better  state,  the  disulphate  of 
quina,  in  doses  of  gr.  j. — ij.,  three  times  a  day,  will  be  found, 
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in  a  large  pn^rtion  of  cases,  to  act  like  a  specific.  Under 
its  use,  the  inflammation  and  intolerance  of  light  soon 
begin  to  subside,  and  this  is  followed  by  the  disappearance 
of  the  phlyctenulflB  and  healing  of  the  lucers  on  the  cornea. 

Cod-liyer  oil  with  or  without  quina  is  often  of  great 
efficacy.  In  some  cases,  iron,  or  sulphuric  acid,  and  in 
others,  rhubarb  with  carbonate  of  soda,  will  be  found  useful 
as  tonics. 

The  application  of  a  few  leeches  aroimd  the  eye  is  occa- 
sionally required  to  relieve  the  congestion,  and  thus  to 
promote  the  action  of  the  other  remedies.  In  a  case,  for 
example,  attended  with  great  intolerance  of  light,  littie  or 
no  impression  was  made  on  the  inflammation  by  the  ordi- 
nary remedies  for  a  month,  until  after  the  application  of  two 
leeches  to  each  eye,  when  the  inflammation  and  intolerance 
of  light  began  to  diminish;  and  under  the  use  of  remedies 
which  before  proved  ineffectual  the  case  went  on  to  a  cure. 

A  warm  bath  at  bed-time  is  useful,  relieving  feverishness 
and  determining  to  the  skin. 

Counter-irritation  by  blisters,  kept  open  or  repeatedly 
renewed,  behind  the  ears,  or  behind  and  oelow  the  mastoid 
process,  is  always  of  great  service ;  and  afterwards,  when 
the  ophthalmia  has  declined,  the  application  of  a  warm 
plaiBter  between  the  shoulders. 

As  an  application  to  the  eye  itself,  the  belladonna  lotion 
may  be  used  from  the  first.  It  soothes  the  eye,  and  greatiy, 
if  not  wholly,  relieves  the  intolerance  of  light.  Steaming 
the  €^es  with  the  vapoiu*  of  hot  water  impregnated  with 
belladonna,  has  the  same  effect  (p.  35). 

The  acute  symptoms  having  been  overcome  by  the  treat- 
ment above  indicated,  recourse  may  be  had  to  the  use  of 
the  bichloride  of  mercury  lotion  three  times  daily,  and  the 
weak  red  precipitate  ointment  at  bed-time ;  whilst  at  in- 
tervals of  two  or  three  days  the  nitrate  of  silver  solution 
may  be  dropped  into  the  eyes. 

U  under  tliis  treatment  the  case  does  not  improve,  but 
the  inflammation,  on  the  contrary,  continues  active  and 
severe,  the  iris  perhaps  becoming  discoloiu*ed,  with  the 
pupil  contracted,  and  ulceration  threatening  to  penetrate 
the  cornea,  the  following  treatment  should,  without  delay, 
be  had  recourse  to : — ^Two  or  three  leeches  to  the  eje,  half> 
grain  doses  of  calomel  three  times  a  day,  in  con^imction 
with  tibe  quina;  and  the  resiunption  of  the  belladoimfii 
fomentation,  to  keep  the  pupil  dilated  if  it  is  t\ie  cenUe  cH 
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the  cornea  which  is  the  seat  of  ulceration,  in  order,  if  pene- 
tration should  take  place,  prolapsus  iridis  may  he  ohviated ; 
hut  if,  on  the  contrary,  the  ulceration  he  towards  the  cir- 
cumference fomentations  of  warm  water  alone  are  to  he 
used. 

Where  penetration  of  the  cornea  has  actually  taken  place, 
and  the  aqueous  humoiu:  in  consequence  escaped  and  the 
iris  fallen  foi-wards  against  the  cornea,  the  patient  must  he 
kept  very  quiet,  the  eye  gently  hathed  with  warm  water 
occasionally,  and  the  calomel  and  quina  continued.  The 
inflammation  now  remitting,  the  ulcer  of  the  cornea  closes, 
the  aqueous  humour  reaccumulates,  and  the  iris  resumes  its 
natural  position  if  no  prolapse  has  occurred.  Under  these 
circimistances  the  calomel  is  to  he  omitted,  and  the  cod- 
liyer  oil  and  quina  resumed.  The  irritating  collyria  to  the 
eye  wiU  now  promote  the  subsidence  of  the  inflammation 
and  the  cicatrization  of  the  ulcer. 

The  eyes  are  not  to  be  hound  up,  hut  may  he  protected 
hy  a  large  shade  like  a  bonnet  front. 

Good  air,  moderate  li^ht,  friction  of  the  skin,  the  tepid 
hath,  comfortable  clothmg,  and  simple  nourishing  diet, 
are  important  dietetical  a^uvants  in  the  treatment  of  this 
ophthalmia. 

When  there  is  great  tendency  to  relapse,  remoyal  to  a 
milder  climate  or  a  more  sheltered  situation,  will  often  he 
adyantageous. 

Scrofuloui  comeitis.'^ 

There  are  two  distinct  forms  of  this  disease,  designated 
acute  or  erethitic,  and  chronic  or  torpid. 

Acute,  or  erethitic  form. 

Oljeotive  symptoms. — There  is  Httle  redness  of  the  white 
of  the  eye,  and  what  does  exist  is  principally  due  to  scle- 
rotic injection.  The  proper  substance  of  the  cornea  is  the 
seat  of  exudation.  This  is  manifested  hy  a  deep  seated 
grayish-white  opacity,  denser  at  some  points  than  others, 
which  by-and-by  becomes  intermixed  with  red,  in  conse- 
quence of  the  deyelopment  of  vessels  in  the  exuded  matter. 

*  Keratitis  parenchymatoBa  scrofulosa. 
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In  this  case,  the  cornea  presents  a  peculiar  opalescent 
appearance. 

When  the  conjimctiYa  comeee  is  co-affected,  as  is  gene- 
rally more  or  less  the  case,  it  is  in  some  part  of  its  extent 
opaq^ue,  thickened,  and  vascular,  the  vessels  hein^  in 
contmuation  with  those  of  the  corresponding  part  of  the 
eircumcomeal  network  of  the  sclerotic  conjimctiva,  the 
injection  of  which  part  is  greater  than  elsewhere.  In  the 
re^  of  its  extent,  me  surtace  of  the  cornea  is  sometimes, 
though  not  always,  rough  and  dim. 

In  the  course  of  the  disease,  increased  prominence  of  the 
cornea  is  apt  to  take  place,  owing  to  softening  of  its  texture, 
on  the  one  hand,  and  distension  by  increased  accumulation 
of  aqueous  matter  on  the  other. 

Intis  may  supervene,  but  this,  on  account  of  the  opacity 
of  the  cornea,  may  not  be  readily  detected. 

Subjective  symptoms. — There  is  perhaps  headache,  but, 
in  general,  little  pain  in  the  eyeball — an  imeasy  feeling 
merelv  of  distention  or  of  pressure  over  it — ^the  intolerance 
of  Hght  is  more  or  less  considerable,  and  as  usual,  accom- 
panied by  lacrymation.  Of  course,  there  is  dimness  of 
vision,  in  proportion  to  the  opacity  of  the  cornea. 

Constitutional  symptoms. — When  the  local  symptoms  are 
most  severe,  so  are  the  constitutional,  viz.  general  feverish- 
ness,  dry  skin,  white  tongue,  loss  of  appetite,  and  headache. 

Exacerbations  and  remissions  of  the  disease  occur. 

Predisposing  causes. — These  are  much  the  same  as  in 
common  scromlous  ophthalmia,  only  the  subjects  of  the 
disease  are  generally  somewhat  older — from  eight  to  eighteen. 
Females  are  more  frequently  affected  than  males,  and  in 
them,  when  of  the  age  of  puberty,  there  is  often  disturbed 
menstruation. 

ExdUng  causes, — The  disease  sometimes  supervenes  on 
another  ophthalmia.  Injury  of  the  cornea,  or  exposure  to 
cold  and  wet,  often  appears  to  be  the  exciting  cause.  Some- 
times the  inflammation  comes  on  after  the  retrocession  of 
some  disease  of  the  skin.    Often  the  etiology  is  obsciure. 

Diagnosis. — This  ophthalmia  is  distinguished  from  phlyc- 
tenular ophthalmia  by  the  difference  in  the  changes  which 
take  place  in  the  cornea ;  from  the  compound  ophthahnisB, 
in  which  the  cornea  is  implicated,  by  flie  slight  degree  of 
redness  of  the  white  of  the  eye,  and  the  peculiar  changes  in 
the  cornea;  from  the  chronic  form,  by  the  intoleraxiQQ  oi 
light,  and  Uie  greater  opacity  of  the  cornea,  and  like  o\)ti<^x 
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changes  in  its  appearance,  mentioned  in  their  proper  places 
(p.  125). 

When  conjunctiYal  opacity,  thickening,  and  vaficularity 
extend  over  the  whole  cornea,  they  conceal  the  affection  of 
the  proper  suhstance ;  but  the  existence  of  this,  and  the 
distinction  of  such  a  case  from  that  in  which  the  conjuno- 
tiva  comesB  alone,  and  not  the  proper  substance,  is  affected, 
as  it  maybe  foimd  in  scrofulo-catarrhal  ophthalmia,  aie 
indicated  by  the  great  intolerance  of  light,  and  by  the  in- 
creased prominence  of  the  cornea,  which  generally  after  a 
time  presents  itself. 

Ooune  and  prognosis, — Inflammation  of  the  proper  sub- 
stance of  the  cornea  is  an  obstinate  disease.  It  may  go  on 
for  a  long  time,  alternately  getting  better  and  worse.  In- 
flammation of  the  membrane  of  Bescemet  and  iritis  readily 
supervene,  and  the  sclerotica,  choroid,  and  ciliary  body  may 
also  become  involved,  in  which  case  there  is  added  to  the 
increased  prominence  of  the  cornea  a  conical  projection  of 
the  whole  front  of  the  eyeball,  in  consequence  of  an  attenua- 
tion and  yielding  of  the  anterior  part  of  the  sclerotica. 
Under  such  circumstances,  the  retina  has  usually  also  suf- 
fered ;  and  there  are  consequentiy  more  or  less  amaurotic 
symptoms. 

When  the  inflammation  is  arrested,  the  cornea  clears 
sometimes  very  rapidly,  and  to  an  extent  not  previously  ex- 
pected. The  clearing  of  ^e  cornea  takes  place  from  the 
circumference  towards  the  centre,  where  opacity  usually 
lingers,  and  often  continues  fixed. 

Increased  prominence  of  the  cornea  having  once  taken 
place,  is  permanent. 

Relapses  are  frequent. 

Treatment  J — ^This  is  to  be  conducted  very  much  on  the 
same  plan  as  the  treatment  of  phlyctenular  ophthalmia.  If 
the  patient  be  a  grown-up  female,  attention  should  be  directed 
to  the  state  of  menstruation. 

The  general  abstraction  of  blood  is  not  ofl»n  required, 
but  the  occasional  application  of  leeches  aroimd  the  eye  is 
generally  necessary. 

The  bowels  havmg  been  cleared  out,  the  hydrargyrum  o. 
creta  and  belladonna  powders,  or  calomel,  in  half-grain 
doses,  may  be  given  three  times  a  day  for  a  few  days.  If, 
after  this,  the  acuteness  of  the  disease  be  checked,  quinine, 
bark  and  soda,  or  other  tonics,  such  as  iron,  baryta,  &o., 
according  to  the  condition  of  the  patient,  will  prove  of  great 
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advantage.  Oounter-imtation  is,  at  the  same  time,  to  be 
eimployed. 

Oil  of  turpentine,  in  doses  of  Jfs-  three  times  a  day,  often 
operates  beneficially.  It  may  be  given  in  milk,  i  find  it 
especially  efficacious  in  combination  with  cod-liver  oil  (xij). 
!nie  use  of  the  turpentine  is  not  to  be  continued  longer  than 
two  or  three  days,  for  if  a  good  effect  does  take  place,  it 
genenQly  appears  within  that  time.  The  cod- liver  oil,  how- 
ever, may  in  any  case  be  continued,  with  or  without  a  grain 
or  two  of  quina  m  each  dose. 

Steaming  the  eyes  with  hot  water  impregnated  with  bella- 
donna, (p.  35),  and  bathing  them  with  the  belladonna  lotion, 
in  general  soothe  the  eyes,  and  mitigate  the  intolerance  of 
lig^  Belladonna  is  uso  of  nse  for  the  purpose  of  keeping 
md  pupil  dilated  (p.  27),  when  it  is  feared  the  iris  has 
beoome  affected. 

When  the  inflammation  has  been  fairly  arrested,  the 
clearing  of  the  cornea  will  be  promoted  by  the  occasional 
use  of  the  bichloride  of  merciuy  lotion,  the  weak  red  preci- 
pitate ointment  or  the  like. 

Evacuation  of  the  aqueous  humour  is  sometimes  of  use, 
eq>ecially  in  cases  with  great  distention  of  the  cornea. 

Chronic  or  torpid  form. 

Oljeetive  symptoms. — Though  there  is  not  much  redness 
of  the  ^e  to  attract  notice,  still,  on  close  examiuation,  it 
will  be  found  that  it  is  pervaded  by  red  vessels,  both  con- 
junctival and  sclerotic,  besides  being  dull  and  dirty-lo<^ing. 

There  is  littie  exudation  into  the  substance  of  tne  cornea 
— at  tiie  most,  enough  to  produce  streaks  or  clouds  of  opa 
dty ;  but  the  most  pecuuar  appearance  which  the  cornea 
presents,  is  the  roughness  of  its  smrface,  like  groimd  glass, 
and  a  dirhr  yellowish  green  coloiu:,  as  above  mentioned 
(p.  66).  The  cornea  is  at  the  same  time  unnatiurally  pro- 
minent, sometimes  increased  in  diameter,  with  corresponding 
enlargement  of  the  anterior  chamber. 

Stujeetive  symptoms. — There  is  merely  dimness  of  vision, 
without  any  pain  or  intolerance  of  light. 

Constitution. — The  subjects  of  this  form  of  comeitis  are 
usually  of  a  dull,  leucopMegmatic,  scroMous  habit.  They 
often  are  at  the  same  time  sheeted  with  deafiaess. 

Treatment. — ^The  treatment  applicable  in  this  form  of 
comeitis,  will  be  understood  firom  what  is  laid  doYm  m  \K<& 
preceding  article. 
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The  diet  and  regimen  above  recommended  for  phlycte- 
nular ophthalmia  (p.  122),  are  equally  called  for  in  both 
the  forms  of  comeitis  now  described. 


EheumaHo  comeitis.* 

When  parenchymatous  comeitis  occurs  in  persons  about 
middle  age,  as  it  sometimes,  though  not  usually,  does,  it  is 
accompanied  by  rheumatic  characters,  and  is  designated 
rheumatio  comeitis,  in  contradistinction  to  the  name  scrofu- 
lous comeitis,  given  to  the  disease  when  it  occmrs  in  yoimg 
persons,  as  is  generally  the  case. 

The  following  is  an  example  of  this  species  of  inflamma- 
tion of  the  cornea : — 

A.  E.,  aged  37,  first  seen  Nov.  12. — Subject  to  rheuma- 
tism. The  right  eye  has  been  affected  for  the  last  six  or 
seven  weeks;  during  all  which  time  he  has  occasionally 
suffered  pain  over  the  eyebrow  and  in  the  temple.  Yesterday 
the  pain  was  more  severe  than  it  has  yet  been. 

On  examination  (Nov.  12),  the  cornea  of  the  right  eye, 
in  its  upper  third,  was  foimd  quite  red  from  vascular  m- 
jection.  In  the  rest  of  its  extent,  dim  and  rough  on  its 
surface.  Considerable  vascular  injection  of  botjji  conjimc- 
tiva  and  sclerotica,  especially  intense  next  the  vascular  part 
of  the  cornea.  The  palpebral  conjunctiva  congested,  and 
the  edges  of  the  eyelids  red,  and  slightly  swollen. 

Venesection  to  5viij.  or  ^x.,  Dover's  powder,  gr.  x,,  and 
calomel,  gr.  iij.  at  bed-time,  followed  by  black  draught  next 
morning.  Alter  that,  calomel  gr.  j.  and  opium  gr.  \,  night 
and  morning. 

Nov.  14. — Eye  is  very  much  better  to-day — ^the  injection 
of  the  white  of  the  eye  considerably  less ;  the  vascularity  of 
the  upper  part  of  the  cornea,  and  the  dimness  of  the  rest  of 
its  extent  very  sensibly  diminished. — ^To  continue  the  calo- 
mel and  opium,  and  to  bathe  the  eye  three  times  a  day  with 
warm  water. 

Nov.  23. — Much  affected  by  the  mercury.  The  inflam- 
mation subsiding  very  decidedly.  The  vessels  in  the  upper 
part  of  the  cornea  much  reduced  in  number. — To  contmue 
the  calomel  at  bed-time  only,  and  apply  a  blister  behind  the 
right  ear. 

*  Keratitis  parenchymatosa  rheomatica. 
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25th. — ^Eye  continues  to  improve.  Mouth  not  quite  so 
sore. 

28th. — The  inflammation  is  rapidly  diminishing.  The 
redness  of  the  white  of  the  eye  has  in  a  great  measiure  dis- 
ai>i>eared,  and  the  new  vessels  in  the  cornea  going  on  to 
shrink  one  after  the  other. 

Dec.  1. — ^The  vessels  in  the  cornea  have  still  further 
shrunk. 

A  few  days  after  this  some  increase  of  the  inflammation 
took  place,  out  after  the  application  of  leeches  and  a  repe- 
tition of  the  treatment,  improvement  again  went  on.  The 
mercuiy  was  then  omitted,  and  cod-liver  oil  given,  under  the 
use  of  which  the  inflammation  wholly  siihsided ; — ^the  cornea 
hecame  quite  free  from  vascularity  and  cleared,  with  the 
exception  of  slight  nebula  at  its  upper  part. 

Geniis  IV. — compound  external  ophthalmu. 

The  ophthalmise,  comprehended  as  species  under  this 
head,  are  scrofulo-catarrhal,  and  catarrho-rheumatic. 


Sorofulo-catafrJuU  ophthalmia.* 

This  is  a  combination  of  common  scrofulous  or  phlyc- 
tenular ophthalmia  and  catarrhal;  having  sometimes  more 
of  the  characters  of  the  former,  sometimes  more  of  the 
characters  of  the  latter,  with  occasionally  an  admixture  of 
pustular  ophthalmia. 

Objective  symptoms. — This  form  of  ophthalmia  not  being 
attended  by  anv  great  intolerance  of  light,  the  eyelids  are 
*liot  spasmodically  closed,  but  usually  kept  half  open.  Their 
borders  are  red  and  swollen,  and  perhaps  nodmated,  from 
enlargement  of  the  glandular  structures  situated  there,  and 
the  evelashes  ajre  incrusted  with  dried  Meibomian  secretion, 
which  is  poured  out  in  increased  quantity. 

The  vascular  injection  of  the  conjunctiva,  both  palpebral 
and  sclerotic,  is  very  considerable,  and,  though  with  less 
uniformity,  presents  the  catarrhal  characters.  There  may 
be  also  some  sclerotic  injection. 

Pustules  may  present  themselves  on  the  sclerotic  con- 

*  Torpid  form  of  scrofulous  ophthahiua% 
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junctiva,  and  at  the  margin  of  the  cornea,  but  the  cornea 
itself  may  as  yet  be  clear,  or  it  may  be  the  seat  of  onyx,  or 
of  phlyctenulflB  or  ulceration.  The  phlyctenulsB  on  the 
cornea  usually  reach  a  larger  size  than  those  which  occur 
in  common  phlyctenular  ophthalmia — ^indeed,  they  mature 
into  pustules,  and  bursting,  leave  large  ulcers,  with  flabby, 
everted,  and  perhaps  red  edges,  into  which  large  fasciculi  of 
vessels  run  from  the  neighbouring  conjunctiva  and  sclerotica. 

Instead  of  the  cornea  suffering  in  this  way,  the  conjunc- 
tiva comese  may  be  foimd  in  some  parts  of  its  extent  the 
seat  of  exudation— -opaque,  thickened,  and  vascular.  The 
vessels  are  closely  arranged  side  by  side,  and  extend  over 
the  margin  of  the  cornea,  in  continuation  from  those  of  the 
conjimctival  circimicomeal  zone,  and  with  the  opacity,  and 
thickening  of  the  conjunctiva  comese,  stop  abrupUy  {vascular 
speck). 

The  pupil  is  natural. 

Lacrymation  is  comparatively  inconsiderable,  but  there 
is  a  marked  puromucous  secretion  from  the  conjxmctiva, 
together  with  tiie  increased  discharge  from  the  glands  of  tiie 
borders  of  the  eyelids,  above  mentioned. 

StU^ective  symptoms, — ^There  is  little  intolerance  of  light 
or  pain. 

Constitutional  symptoms. — There  is  no  acute  constitutional 
disturbance,  but  the  patients  are  in  general  out  of  health — 
there  is,  perhaps,  disordered  digestion ;  and  if  a  female  at 
the  period  of  puberty,  the  menstrual  function  is  probably 
distiurbed. 

One  eye  alone  may  be  affected,  but  often  both.  One  is 
usually  worse  than  the  other,  or  it  may  be,  that  whilst  one 
is  affected  more  in  the  manner  of  a  catarrhal  ophthidmia, 
with  the  cornea  clear,  the  pupil  natural,  and  no  intolerance, 
the  other  is  affected  more  in  the  manner  of  phlyctenular 
ophthalmia — ^the  cornea  dim,  the  pupil  contracted,  and  con- 
siderable intolerance  of  light. 

Causes. — ^Perhaps  this  form  of  scrofrdous  ophthalmia  is 
more  disposed  to  occur  in  older  subjects  than  common  scro- 
fulous or  phlyctenular  ophthalmia — ^more  frequently  about 
the  age  of  puberty.  It  may  be  more  generally  connected 
with  tiie  torpid  form  of  the  scrofulous  constitution,  but  it  is 
to  be  observed,  that  in  the  same  person  one  eye  may  be 
suffering  from  this  form,  whilst  the  other  is  suffering  from  the 
other.  In  females,  disturbed  menstruation  often  exists  in 
causal  connexion  with  the  ophthalmia. 
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Mxeiting  eause». — These  are  the  same  as  the  exciting  causes 
of  catairhal,  pustular,  and  phlyctenular  ophthalmisB.  The 
inflammation  may  come  on  first  as  a  catarrhal  or  pustular 
ophUialmia. 

DiagnoM. — ^This  ophthalmia  differs  from  catarrhal  prin- 
oipally  in  the  early  implication  of  the  cornea — ^from  phlyc- 
toralar  ophthalmia,  and  from  parenchymatous  comeitis,  in 
the  less  degree  of  intolerance  of  light,  or  the  total  absence  pf 
it,  and  in  tiie  greater  redness  of  the  white  of  the  eye. 

That  form  of  scrofrQo-catarrhal  ophthalmia  in  which  there 
is  opacity,  thickening,  and  vascularity  of  the  conjimctiya 
oomee  to  a  greater  or  less  extent,  and  which  is  sometimes 
called  injiainmaiion  of  the  conjunctiva  eomea,  is  distin- 
guished from  those  cases  of  parenckjrmatous  comeitis,  in 
idiioh  there  is  in  addition,  the  same  affection  of  the  conjuuc- 
tiya  oomesB,  by  the  characters  above  mentioned  (p.  124),  and 
by  what  of  the  proper  substance  of  the  cornea,  which  may 
be  still  visible,  not  being  opaque  and  vascular.  Practically, 
the  distinction  between  the  two  diseases  is  important,  as  the 
affection  of  the  conjunctiva  comesB  in  scrofulo-catarrhal 
ophthalmia  may  be  efficiently  treated  by  local  remedies 
mich  would  be  injurious  in  parenchymatous  comeitis. 

Course  and  prognosis. — ^Pustules  having  formed  on  the 
sclerotic  conjunctiva,  a  large  superficial  abrasion  is  pro- 
duced if  the  inflammation  goes  on  unchecked. 

If  ulceration  of  the  cornea  has  taken  place,  it  may  re- 
main superficial,  and  become  covered  with  small  sarco- 
matous growths  or  real  red  granulations,  or  the  ulceration, 
though  rather  indolent,  may  go  on  to  penetrate  the  cornea, 
the  nsult  of  which  will  be  as  above  described  (p.  70,  71). 

When  opacity,  thickening,  and  vascularity  of  the  con- 
junctiva comesB  (vasetdar  specks)  take  place,  they  may 
gradually  spread  from  seversd  points  of  the  circumierence 
of  the  cornea,  and  to  such  an  extent,  as  to  cover  the  whole 
cornea,  forming  what  is  oaJledpanntu. 

The  papillas  of  the  palpebral  conjunctiva  may  become  hy- 
pertrophied,  constituting  one  form  of  granular  conjunctiva. 

Besides  onyx,  hypopyon  may  occur.  Iritis,  also,  may 
supervene,  if  the  cornea  be  much  affected ;  but  there  is  less 
tendency  to  iritis  in  this  than  in  common  scrofulous  oph- 
tha-hnift.  When,  howover,  internal  inflammation  does  take 
place,  tiiere  is  perhaps  a  greater  tendency  for  it  to  run  into 
choroiditis  and  varicosity  of  the  bulb,  though  tMs  is  ft.T«x« 
rendt  in  any  case. 
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In  consequence  of  the  affection  of  the  glandular  struc- 
tures at  the  borders  of  the  eyelids,  ophthalmia  tarsi  is  apt 
to  remain.  Small  abscesses  at  the  roots  of  the  eyelashes, 
and  styes  are  also  of  frequent  occurrence. 

This  ophthalmia  is  in  general  more  easily  cured  than 
phlyctenular  ophthalmia  or  parenchymatous  comeitis,  and 
the  cure  depends  more  on  local  treatment.  General  treat- 
ment, however,  is  also  of  great  importance. 

The  prognosis  in  the  course  of  the  disease  will  depend  on 
the  extent  to  which  the  cornea  is  affected.  In  cases  in 
which  there  are  vascular  specks  on  the  cornea — ^vascularity, 
thickening,  and  opacity  here  and  there  of  the  conjunctiva 
comesB,  it  may  be  prognosticated,  that  by  a  well-directed 
local  stimulant  treatment,  the  eye  wOl  be  quickly  freed  from 
vascularity,  any  superficial  ulceration  of  the  cornea  healed, 
and  the  cornea  itself  cleared,  with  the  exception  of  some 
spots  of  gray  opacity.  It  is  to  be  kept  in  mind,  however, 
that  relapses  are  very  apt  to  take  place,  especially  if  the 
state  of  the  palpebral  conjimctiva  with  its  enlarged  papill® 
has  not  been  improved. 

Ulcers,  though  large  and  deep,  in  general  heal  readily 
under  treatment,  but  of  course  leave  leucomata;  except  they 
be  of  the  transparent  nonvascular  kind,  which  leave  a 
facet. 

If  the  cornea  has  been  penetrated  by  the  ulceration,  then 
the  prognosis  is  imfavourable.  Things  wUl  turn  out  as 
above  mentioned  (pp.  70,  71). 

Onyx,  if  not  to  any  great  extent,  readily  disappears  as 
the  inflammation  subsides. 

Treatment — Genercd, — ^Emetics  are  not  in  this  ophthalmia 
of  so  much  use  as  in  phlyctenular  ophthalmia,  but  the 
bowels  require  to  be  freely  acted  on,  by  repeated  doses  of 
calomel  and  jalap.  After  this,  mercurial  chalk  may  be 
ffiven,  in  doses  of  two  or  three  grains  once  or  twice  a  day 
for  a  short  time  if  the  liver  appear  to  be  inactive. 

The  stomach  and  bowels  having  been  put  into  order, 
tonics  may  be  prescribed  in  addition  to  nourishing  diet. 

If  the  patient  be  a  female  about  the  age  of  puberty, 
attention  must  be  directed  to  the  state  of  3ie  catamenial 
discharge. 

Loccd  treatment. — ^If  there  be  much  infianmiation,  a  few 
leeches  may  be  applied  to  the  eyes,  and  blisters  behind  the 
ears;  but  local  stimulants,  which  may  be  commenced  at 
once,  will  be  found  to  act  more  ejQ&ciently  in  this  ophthal- 
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mia  than  in  phlyctenular,  even  when  there  is  ulceration, 
large,  deep,  and  threatening  to  penetrate.  It  is  from  not 
having  used  the  local  stimulating  treatment,  that  this  oph- 
thalmia has  heen  erroneously  put  down  as  even  more  diffi- 
eult  of  cure  than  phlyctenular  ophthalmia. 

The  nitrate  of  silver  solution  is  to  be  dropped  into  the 
eye  once  a  day,  or  once  every  second  day ;  the  oichloride  of 
merouiy  eye-water  is  to  be  used  three  tunes  a  day,  and  the 
red  precipitate  salve  to  the  edges  of  the  eyelids  at  bed-time. 

In  the  chronic  state,  into  which  this  ophthalmia  is  so  apt 
to  faU  if  neglected  or  not  properly  treated,  the  direct  appli- 
cation of  some  strong  stimulant,  especially  the  strong  red 
precipitate  salve  (p.  41),  will  be  K>uud  to  produce  very 
decided  results.  The  salve  is  to  be  introduced  under  the 
upper  eyelid,  and  diffused  over  the  whole  surface  of  the  con- 
junctiva, by  rubbing  with  the  point  of  the  finger  over  the 
eyelid.  Two  or  three  such  applications  I  have  often  found 
sufficient  to  remove  the  most  marked  appearances  of  l^e 
ehronic  disease,  such  as  the  vascularity  and  red  specks  of 
the  cornea,  and  the  injection  of  the  sclerotic  coi\junctiva. 


OatarrJuHrheumatio  ophthalmia,* 

In  this  ophthalmia,  there  is  a  combination  of  the  symp- 
toms of  catarrhal  and  rheumatic  ophthalmisB,  with  a  greater 
tendency  in  the  cornea  to  become  the  seat  of  phlyctenula  or 
abscess  and  ulcer. 

Gatarrho-rheumatic  ophthalmia  is  of  much  more  frequent 
occurrence  than  rheumatic  ophthalmia,  but  not  so  common 
as  catarrhal.  The  comparative  frequency  of  the  three  oph- 
thalmia is  usually  stated  thus : — ^Rheumatic,  1— ^atarrho- 
riieumatic,  6 — Catarrhal,  10. 

Oljeetive  symptoms, — ^The  edges  of  the  eyelids  are  red  and 
somewhat  swollen.  The  white  of  the  eye  red,  from  both 
ooigunctival  and  sclerotic  injection.  Generally,  the  scle- 
rotic ii\jection  is  great — ^tbe  conjunctival  only  middling, 
but  the  contrary  is  sometimes  the  case.  There  is  often 
some  degree  of  serous  ehemosis,  concealing  the  sclerotic 
injection.  The  redness  of  the  palpebral  conjimctiva  ia  very 
considerable. 

The  disease  has  not  in  general  existed  beyond  a  few  days, 

*  GonjimctiTO-ideiotitia — Conjunctiyo-scLero-lLexa^^ft. 
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before  the  cornea  becomes  implicated.  The  epithelium  of 
the  cornea  may  be  raised  up,  by  exudation  imdemeath  it, 
in  the  form  of  a  large  phlyotenula,  or  even  blister  (p.  65), 
or  Hie  exudation  being  into  the  proper  substance  of  the 
cornea,  and  development  into  pus  or  puriform  matter  tsMng 
place,  an  onyx  or  abscess  is  the  result  (p.  66).  By  the 
biunsting  of  the  phhrctenula  or  blister,  an  ulcer  is  left,  which 
may  remain  superncial  and  cicatrize  without  opacity,  but  it 
may  also  penetrate  deep  into  the  substance  of  the  cornea — 
even  through  and  through  it  Ulceration  may  also  take 
place  when  there  is  onyx  or  abscess ;  the  cornea  over  the 
collection  of  matter  ulcerates,  the  matter  is  eyacuated,  and 
a  large  deep  ulcer  is  left,  which  may  go  on  to  penetrate  the 
cornea  through  and  through.  Instead  of  thus  bursting  ex- 
ternally, the  onyx  or  abscess  may  burst  into  the  anterior 
chamber,  and  give  rise  to  what  is  called  false  hypopyon. 

This  ophthalmia  is  attended  by  lacrymation  in  poroportion 
to  the  intolerance  of  light.  The  conjunctival  mucous  secre- 
tion is  increased,  but  in  general  not  to  a  great  degree,  rarely 
to  such  a  degree  as  to  constitute  blenorrhoea.  The  Mei- 
bomian secretion  is  poured  out  in  increased  quantity,  so 
that  the  eyelids  are  glued  together  over  night 

The  iris  and  pupil  are  apt  to  become  affected — ^the  colour 
of  the  iris  changed — ^the  pupil  contracted  and  sluggish  in 
its  movements,  perhaps  hazy  from  exudation.  A  deposit  of 
matter  at  the  bottom  of  the  anterior  chamber  sometimes 
occurs,  or  a  true  hypopyon. 

Subjective  symptoms. — ^Along  with  the  feeling  as  if  sand 
were  in  the  eye,  indicative  of  tibe  conjunctival  affection,  and 
which  is  most  troublesome  in  the  morning,  there  is  the 
severe  circimiorbital  or  temporal  pain  coming  on  at  night, 
characteristic  of  the  sclerotic  part  of  the  ophthalmia,  and 
the  intolerance  of  light,  which  appears  to  be  dependent  on 
the  implication  of  the  cornea. 

The  conjunctival  and  sclerotic  parts  of  the  affection  may 
commence  at  the  same  time,  or  the  conjimctival  first,  or 
the  sclerotic  first ;  in  the  one  case,  catarrhal, — ^in  the  ot^er, 
rheumatic,  merging  into  catarrho-rheumatic  ophthalmia. 

Constitutwnal  symptoms. — Considerable  fever,  and  de- 
rangement of  digestive  organs — ^pulse  generally  quick  and 
sharp — ^tongue  white,  and  mouth  ill-tasted — sleep  prevented 
until  towards  morning  by  the  nocturnal  pain. 

Causes. — ^The  predisposing  causes  are  much  the  same  as 
those  of  rheumatic  ophthalmia. 
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The  exciting  cause  is  most  generally  cold.  The  disease 
18  most  jnevalent  during  north-easterly  winds.  A  somewhat 
similar  inflammation  occurs  from  traimiatic  causes,  such  as 
abrasion  of  the  cornea.  See  below. 
Diagnoris, — ^Tlus  ophthalmia  is  distinguished : — 
"From,  catarrhal,  by  the  superaddition  of  circimicomeal 
Bokrotio  injection,  severe  imphcation  of  the  cornea,  and  the 
droomorbital  or  temporal  pain  (p.  04). 


f^m  rheumatic  ophthalmia,  by  the  superaddition  of  the 
comunctiYitis,  and  the  greater  affection  of  the  cornea  (p.  118). 

from  phlyctenular  ophthalmia,  by  the  age  of  the  patient, 
and  the  circumorbital  or  temporal  pain. 

From  oomeitis,  by  the  great  remiess  of  the  white  of  the 
eye,  and  the  difference  in  the  kind  of  affection  of  the  cornea 
(p.  128). 

From  iritis,  by  the  absence  of*  affection  of  the  iris,  or  if 
present,  by  its  comparative  slightness,  and  by  the  presence 
of  the  corneal  affection. 

PrognoM  and  course. — ^The  prognosis  is  good,  when  pro- 
per  treatment  is  begun  before  the  cornea  is  much  or  at  all 
aflfeoted.  The  rheumatic  symptoms  depending  on  the  sole- 
rotic  part  of  the  disease  usually  decline  first,  the  conjunc- 
trvalpart  of  the  disease  receding  more  slowly. 

When  the  cornea  is  affected  with  ulcer  or  onyx,  the  prog- 
nosis is  doubtful  until  a  check  has  been  put  to  liie  inflam- 
mation. According  to  the  state  in  which  the  cornea  is,  so 
wfll  be  the  prognosis,  both  as  regards  how  soon  recovery  of 
the  eye  is  likely  to  take  place,  and  to  what  extent  the  re- 
oovery  may  be---opacities  of  the  cornea,  synechia  anterior, 
or  partial  staphyloma,  may  be  left. 

Treoitmrnt. — ^This  comprises  first  the  ^[eneral  treatment 
ibr  rheumatic  ophthalmia : — ^Yenesection,  if  there  be  much 
droomorbital  or  temporal  pain ; — calomel  (gr.  iij. — ^v.),  and 
Dover's  powder  (gr.  x. — ^xv.)  at  bed-time,  with  black  draught 
next  morning.  After  that,  pills  of  calomel  (gr.j.),  and 
opium  (gr.  ^),  two  or  three  times  a  day.  Locally,  warm 
water  fomentations. 

Subsequently  when,  as  is  usually  the  case,  the  inflamma- 
tion is  by  this  treatment  checked,  the  local  treatment  for 
catarrhal  ophthalmia  may  be  had  recourse  to,  viz.; — ^the 
nitrate  of  silver  drops  (gr.  iv. — Jj.)  at  intervals  of  two  or 
three  days, — the  bichloride  of  mercury  lotion  to  bathe  the 
eye  with  three  times  a  dav,  and  the  weak  red  pr«CY^\\aXi& 
Mlve  to  anoint  the  edges  of  the  eyelids  with  at  \>edr^Am&. 
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The  bowds  being  free,  cmchona-btik  and  sesqnicarbonate 
of  soda  (i  i  gr.  Y.  or  gr.  x.),  or  two  grams  of  qnma,  three 
times  a  day,  may  be  now  prescribed  with  adyantage,  and 
counter-irritation  behind  the  ear. 

In  old  and  weakly  persons,  espeeiallj  if  the  inflammation 
has  abeadj  existed  for  some  two  or  three  weeks  before  con- 
sultation, it  is  often  necessaiy  to  commence  this  tonic 
treatment  at  once.  A  dose  ai  <»lomel,  and  Doyer's  powder 
at  bed-time,  and  black  dran^t  next  morning,  only  being 
premised. 

Sometimes  eracnation  of  the  aqneons  humour  is  useful 
when  an  ulcer  threatens  to  penetrate  the  cornea ;  and  if  it 
is  the  middle  of  the  cornea  which  is  threatened  with  pene- 
tration, the  pupil  should  be  kept  dilated  by  belladonna,  as 
above  directed  in  phlyctenular  ophthalmia  (p.  122). 


Order  IE. — ophthalmia  intebna  amtbrior. 

As  genera  of  this  order,  aquo-aipsuiUii,  iritis,  and  eryi- 
talUno-capmUtis  anterior,  have  been  above  admitted  (p.  80). 

In  aquo-capsulitis,  the  inflammation  involves  not  only 
the  membrane  of  Bescemet,  but  also  the  anterior  surface  of 
the  iris.  In  crystallino-capsulitis  anterior,  the  seat  of  the 
inflammation  is  not  only  the  anterior  wall  of  the  capsule  of 
the  lens,  but  also  the  uvea. 

Seeing  thus,  that  in  both  aquo-capsulitis  and  crystallino- 
capsulitis  anterior,  the  iris  is  superflciallv  affected,  some 
authors  admit  iritis  as  the  onty  genus  of  ophthalmia  interna 
anterior,  viewing  aquo-capsulitis  and  crystallino-capsulitis 
anterior  as  species  of  iritis,  under  the  names  of  iritis  serosa 
anterior,  ana  iritis  serosa  posterior,  the  species  of  iritis  in 
which  tiie  whole  substance  of  the  iris  is  involved,  being 
named  iritis  parenchymatosa. 

Iritis  serosa,  however,  does  not  comprehend  all  the  cases 
which  may  be  referred  to  the  head  of  aquo-capsulitis  and 
crystallino-capsulitis;  whilst  there  are,  on  the  other  hand, 
oases  of  iritis  serosa  which  cannot  be  considered  as  coming 
under  the  head  of  aquo-capsulitis  or  crystallino-capsulitid, 
but  which  properly  come  under  the  head  of  iritis  only, 
especially  as  they  are  disposed  to  pass  into  iritis  parenchy- 
matosa. 

Ophthalmia  interna  anterior  may  be  acute  or  chronic 
In  the  latter  case,  it  is  to  be  distinguished  into  that  which 
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has  supervened  ou  acute  inflammation,  and  that  which  has 
had  a  chronic  character  from  the  first 

Ophthahnia  interna  anterior,  in  some  one  of  its  forms, 
may  occur  as  a  primair  affection ;  hut  it  may  hecome  more 
or  less  complicated  wim  some  degree  of  external  or  posterior 
internal  ophthalmia,  hj  extension  of  inflammation  to  the 
external  or  posterior  tunics.  On  the  other  hand,  it  may 
arise  seoondariljjr  hy  extension  of  inflammation  from  the  ex- 
ternal or  posterior  tunics. 

To  determine  how  the  case  stands  in  these  respects,  is  an 
important  point  in  the  diagnosis,  as  hoth  prognosis  and 
treatment  are  much  influenced  by  it. 

Again,  the  different  forms  of  anterior  internal  ophthalmia 
may  occur  as  primary  affections,  or  arise  secondarily  as 
extensions  from  each  other.  Indeed,  it  seldom  happens 
hut  that  one  form  is  more  or  less  complicated  with  some 
degree  of  another. 

As  the  iris  is  always  inyolved,  either  primarily  and  prin- 
dpally,  or  secondarily  and  to  a  greater  or  less  degree,  and 
as  the  affection  of  it  constitutes  the  point  on  which  the 
treatment  especially  hinges,  the  general  observations  which 
remain  to  be  made  on  ophthahnia  interna  anterior  have 
reference  to  iritis. 

The  ol^eetive  oharacten  of  iritis  in  general  have  been 
above  pointed  out  (p.  71,  et  seq). 

Of  me  sidjeetive  symptoms,  the  kinds  of  pain  have  been 
also  referred  to.  Here  it  is  farther  to  be  remarked,  that  the 
pain  of  rheumatic  character  around  the  orbit,  in  the  tem- 
ples, &c.,  though  usually  severe  and  considerable,  is  some- 
times absent.  The  same  may  be  said  of  the  intolerance  of 
light.  As  to  the  disturbance  of  vision,  it  is  in  proportion 
to  the  obstruction  of  the  pupil,  imless  the  posterior  segment 
of  the  eyeball  be  at  the  same  time  involved,  when,  Witii 
photopsy,  &o.,  the  sight  may  be  much  impaired. 

Constitutiondl  symptoms. — Sometimes  there  is  smart  in- 
flamonatory  fever, — sometimes,  however,  little  or  no  consti- 
tutional disturbance. 

Causes, — Scrofula,  rheumatism,  gonorrhoea,  syphilis,  gout, 
Ac.,  act  as  predisposing,  modifying,  or  even  exciting  causes 
of  iritis.  The  disease  is  most  frequent  in  adult  age,  less  so 
before  puberty  and  in  old  age.  In  young  persons,  it  is 
usually  connected  with  the  scrofulous  diathesis — ^in  adults, 
with  rheumatism — common  or  gonorrhoeal — or  with  syphilis 
— 4n  old  persons,  with  gout.    Males  are  moie  fiet^eofii's 
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the  subjects  of  iritis  than  females.  The  left  eye,  it  is  said, 
is  more  prone  to  be  affected — ^when  the  cause,  of  course, 
is  of  a  general  nature — ^than  the  right,  and  when  both  are 
affected,  it  usually  suffers  more. 

Oceadonal  causes. — ^Injuries.  Oveivexertion  of  the  eyes 
may  act  both  as  a  predisposing  and  exciting  cause;  also 
exposure  of  them  to  too  strong  light  and  heat  Exposoie 
to  cold  is  a  common  exciting  cause.  Iritis  is  apt  to  be 
occasioned  by  the  spread  of  inflammation  from  other  parts 
of  the  eye — ^to  supervene  on  external  ophthalmia,  or  on 
posterior  internal  ophthalmia.  One  eye  being  affected,  tiie 
opposite  usually  becomes  affected  also— and  this  eyen  in 
tniimiatic  cases. 

Diagnosis. — In  the  diagnosis  of  iritis,  attention  is  to  be 
paid  principally  to  the  changes  in  the  iris  and  pupiL  The 
external  redness,  pain,  &c.,  are  not  all  patiiognomio,  inas- 
much as  the  same  may  occur  in  other  ophthaLmia,  sueh  as 
rheumatic,  catarrho-rheumatic,  &c.  In  these  ophthaknisB, 
however,  as  also  in  choroiditis,  retinitis,  &;c.,  an  extension 
of  inflammation  to  the  iris  is  prone  to  take  place.  Whim 
there  is  dilated  pupil,  it  will  probablv  be  found  that  tiie 
iritis  has  arisen  by  extension  of  inflammation  from  the 
posterior  tunics. 

There  are  certain  cases  commonly  described  as  chronic 
iritis,  in  which  the  disease  proceeds  to  diminution  or  de- 
struction of  vision  of  one  eye  so  insidiously,  that  the  patient 
perhaps  becomes  aware  of  his  malady  only  by  accidentally 
discovering  the  defect  of  vision.  On  examination,  the  iiis 
is  found  more  or  less  altered  in  structure,  and  its  pupillary 
margin  adherent  by  bands  of  lymph  to  the  capsule  of  the 
lens,  which  is  perhaps  the  seat  of  some  opacity,  or  even 
vascularity,  but  the  pupil  majr  not  be  much,  if  at  all,  ob- 
structed with  lymph.  The  derect  of  vision,  therefore,  is  not 
owing  to  the  iritis,  but  is  the  result  of  chronic  inflamma- 
tion of  the  posterior  segment  of  the  eyeball,  on  which  the 
affection  of  the  iris  has  supervened.  Such  cases,  therefore, 
properly  come  under  the  head  of  ophthalmia  interna  pos- 
terior. The  other  eye  is  apt,  sooner  or  later,  to  beoome 
affected. 

Prognosis. — ^The  great  danger  of  iritis  is,  that  it  may  leave 
the  pupil  obstructed  with  lymnh,  contracted,  or  actually 
closed,  or  the  anterior  capsule  of  ihe  lens  opaque.  Another 
danger  of  iritis  is,  that  the  inflammation  is  apt  to  spread 
to  the  deeper  parts  of  the  eye,  the  ultimate  result  of  wldck 
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may  be  iii(»e  or  less  complete  cUeorgaiiization  of  the  organ — 
Booii  as  atrophy,  dissolution  of  the  vitreous  body,  hymroph- 
tludmus,  staphyloma  solerotioflB,  &c.,  with  loss  of  vision. 

IVeatment. — ^The  chief  indication  is  to  arrest  the  inflam- 
mation ;  in  other  words,  to  remove  the  inflammatory  con- 
gestion as  quickly  as  possible.  It  is  by  this  only  that  a 
stop  oan  be  put  to  the  exudation,  and  the  condition  esta- 
blished for  the  absorption  of  what  matter  has  been  exuded. 
It  is  bv  this,  also,  that  the  pain  is  most  quickly  and 
decidedrv  relieved.  Bleeding  and  mercurialization  are  the 
piinflipal  means  by  which  this  indication  is  in  general  most 
eflfectnally  fulfilled.  In  some  cases,  however,  as  when  the 
patient  has  had  repeated  relapses,  and  has  been  exhausted 
by  the  treatment,  mey  are  either  not  admissible,  or  a  modi- 
fication re<|uires  to  be  made  in  their  employment.  Oil  of 
tmpeiitine  is  sometimes  of  use  in  such  cases. 

Another  indication,  is  to  guard  the  pupil  from  being 
oontracted  or  closed  by  the  exuded  lymph.  This  is  accom- 
jilisiied  by  keeping  it,  throughput  the  disease,  under  the 
influence  of  belladonna. 

The  treatment  in  chronic  iritis  consists  chiefly  in  tonics 
and  alteratives,  such  as  bark  and  soda; — bichloride  of  mer- 
cunr,  in  doses  of  from  one-thirtieth  to  one-sbcteenth  or  one- 
ei^th  of  a  grain  three  times  a  day,  with  bark  and  sarsa- 
panUa; — or  arseniate  of  potass,  in  doses  of  one-thirtieth  of  a 
grain,  three  times  a  day;  counter-irritation  being  at  the 
same  time  used. 


Genus  I.— aquo-capsulitis.* 
Aqwhcapmlitis. 

In  the  disease  to  which  this  name  has  been  given,  the 
inflammation  involves  the  membrane  of  Descemet  on  the 
one  himd,  and  the  anterior  surface  of  the  iris  on  the  other — 
sometimes  the  one,  sometimes  the  other  being  the  part  first 
or  most  aflbcted — sometimes  both  at  the  same  time,  and 
equally.  The  disease  occurs  either  in  an  acute  or  chronic 
form. 

The  external  redness,  which  is  slight,  is  owing  principally 

*  Inflammatioii  of  the  membrane  of  the  anterior  chamber  of  the 
•qveous  hmnoui — KeratitiB  seroaa — Iritis  serosa  anterior — Eerat^ 
iritii. 
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to  sclerotic  circumoomeal,  with  more  or  less  scattered  con- 
junctiyal  injection.  Between  the  redness  and  the  margin 
of  the  cornea,  there  sometimes  intervenes  the  narrow  bluish- 
white  ring,  usually  called  the  arthritic  ring  ^p.  20,  21). 

The  affection  of  the  membrane  of  Descemet  is  mani- 
fested by  deep-seated  dimness,  interspersed  with  grayish  or 
yellowish-white  specks,  from  the  size  of  a  pin's  head  to 
microscopical  minuteness,  of  the  cornea,  produced,  as  above 
mentioned  (p.  68),  by  exudation  between  the  proper  sub- 
stance of  the  cornea,  and  the  membrane  of  Descemet.  There 
are  at  first  no  vessels  in  this  situation,  and  when  subse- 
quentlv  vessels  make  their  appearance,  they  are  of  new 
formation. 

The  affection  of  the  iris  is  manifested  first  by  the  usual 
loss  of  brilliancy  and  change  of  colour,  by  contraction  and 
sluggishness,  or  immobility  of  the  pupil,  and  subsequently 
by  exudation  of  lymph  into  the  pupil,  and  on  the  sumce  of 
the  iris,  where  new  vessels  may  make  their  appearance. 

Along  with  these  changes  in  the  membrane  of  Descemet 
and  iris,  there  is  increased  accumulation  of  aqueous  humour, 
causing  abnormal  distension,  if  not  prominence,  of  the  cor- 
nea— an  effect  of  which  distension  is  dimness  or  suffiision 
of  the  corneal  substance,  superadded  to  the  mottled  opacity 
from  exudation  between  it  and  the  membrane  of  Descemet 

When  the  opacity  of  the  cornea  is  not  so  great  as  to 
conceal  the  parts  behind,  flakes  of  lymph  may  be  observed 
in  the  aqueous  humour.    Sometimes  there  is  hypopyon. 

Subjective  symptoms. — ^A  feeling  of  distension  and  fulness 
in  the  eyeball,  with  a  dull  aching  pain  in  the  forehead, 
sometimes  extending  to  the  occiput,  annoys  the  patient. 
In  acute  cases,  circumorbital  or  temporal  pain  occius  in 
nocturnal  paroxysms,  as  in  rheumatic  ophthalmia  and  iritis. 

Intolerance  oi  light  and  lacrymation  exist,  but  not  to  a 
great  degree. 

Vision  is  disturbed  in  proportion  to  the  opacity  from 
exudation  both  between  the  substance  of  the  cornea  and 
the  membrane  of  Descemet,  and  into  the  pupil. 

Constitutional  symptoms. — ^In  acute  cases  there  is  some 
febrile  disturbance.  The  scrofulous  constitution,  or  other 
disordered  state  of  health  which  usually  exists,  belongs  to 
the  head  of  predisjposing  cause. 

Causes. — The  disease  is  sometimes  of  traumatic  origin. 
Jn  the  disordered  state  of  health  just  alluded  to,  such  causes 
86  over-exertion  of  the  eyes,  and  suppressed  perspiration, 


IBITIB.  189 

have  been  found  to  excite  the  disease.  It  most  usually 
occurs  jn  persons  below  middle  age. 

Diagnosis. — ^Aquo-capsulitis  requires  to  be  distinguished 
from  common  comeitis  on  the  one  hand,  and  from  common 
iritis  on  the  other.  From  common  comeitis,  it  is  distin- 
guished by  the  deep  situation,  and  the  peculiar  mottled 
appearance  of  the  opacity  of  the  cornea ;  and  the  presence 
of  this  opacity,  in  addition  to  the  changes  in  the  iris,  distin- 
guishes the  cusease  from  simple  iritis. 

Prognosis. — The  disease,  especially  the  chronic  form  of 
it,  is  sometimes  obstinate.    Belapses  are  liable  to  occur. 

Tr&atment. — ^This  should  be  much  the  same  as  is  above 
recommended  for  comeitis,  with  the  addition  of  a  more 
deoded  use  of  mercury  for  the  accompanying  iritis — and 
also  the  moderate  abstraction  of  blood.  When  abstraction 
of  blood  is  not  called  for  or  not  admissible,  the  treatment 
may  be  commenced  with  an  emeto-cathartic  (p.  95),  after 
which  the  use  of  mercury  should  be  commenced  and  pushed 
so  as  to  affect  the  gums  slightly.  Quinine  may  be  given  at 
the  same  time,  or  afterwards,  according  to  circumstances. 

Tinpeutine  is  sometimes  efficacious,  as  above  mentioned, 
in  comeitis  (^.  125). 

CSounter-irritation  is  of  great  use. 

As  a  fomentation  and  to  keep  the  pupil  dilated,  the  bella- 
donna lotion  (jp,  37)  may  be  prescribed. 

No  irritating  drop  or  salve  is  admissible. 


Genus  II. — ibitis. 

The  species  or  varieties  of  iritis  to  be  considered  here, 
are  such  cases  as  are  primary,  or  at  most  occur  only  as 
extensions  from  the  external  tunics.  Those  cases  of  uitis 
which  occur  as  extensions  of  posterior  internal  inflamma- 
tion, will  be  considered  under  the  head  of  ophthalmia 
interna  posterior. 

The  varieties  of  primary  iritis  are— scrofulous,  rheumatic, 
syphilitic,  and  arthritic,  me  two  former  coming  under  the 
head  of  iritis  serosa^  the  two  latter  under  that  of  iritis  paren- 
dsgwMtasa.  In  many  cases,  certain  of  these  varieties  of 
iritis  are  variously  mixed  up  or  complicated  with  each  other 
— a  circumstance  which  requires  to  be  taken  into  considera- 
tion in  forming  a  diagnosis,  delivering  a  prognosis,  and 
planning  tiie  treatment 
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Sorofidous  iriUs.*  ^ 

In  phlyctenular  ophthalmia,  and  in  oomeitis,  the  inflam- 
mation, as  ahoye  mentioned  (pp.  130, 128),  is  apt  to  extend 
to  the  anterior  surface  and  pupillaiy  circle  of  the  iris.  In 
some  cases,  the  iris  appears  to  he  pnmarily  affected.  These 
cases,  spoken  of  as  cases  of  scrofulous  iritis,  usually  occur  in 
persons  helow,  or  ahout  the  age  of  puberty. 

In  addition  to  the  treatment  above  indicated  for  the 
phlyctenular  ophthalmia,  or  for  the  comeitis,  it  is  necessaiy 
to  give  mercury  so  as  to  affect  the  gums,  with  the  pre- 
cautions which  the  constitution  of  the  patient  requires;  or, 
instead  of  mercury,  oil  of  turpentine,  as  above  indicated, 
may  be  tried.  The  pupil  should  be  kept  imder  the  influence 
of  belladonna. 

A  chronic  form  of  scrofulous  iritis  is  also  met  with, 
usually  in  connexion  with  chronic  comeitis — sometimes 
with  inflammation  of  the  posterior  tunics.  A  tonic  and 
alterative  treatment  is  indicated  in  such  cases. 


Bheumatie  iritis* 

In  rheumatic  and  catarrho-rheumatio  ophthalmia),  it  has 
been  above  seen  (up.  112,  132),  that  the  iris  is  apt  to  be 
somewhat  involvea  in  the  inflammation.  When  in  au 
oph^almia  occurring  imder  the  same  circumstances  as  rheu- 
matic or  catarrho-rheumatic  ophthalmia  usually  does,  the 
iris  is  the  principal  seat  of  the  inflammation,  the  case  is 
conventioufldly  said  to  be  one  of  rheumatic  iritis — and  this 
whether  the  patient  has  been  subject  to  rheumatism  in  any 
other  part  of  the  body  or  not. 

Bheumatie  iritis  constitutes  what  is  called  an  iritis  serosa 
anterior,  as  the  inflammation  principally  affects  the  anterior 
surface  of  the  iris.  It  may,  however,  also  extend  to  tiie 
proper  substance  of  the  membrane. 

Symptoms  at  the  oommencement. — Slight  superficial  pain 
of  the  eye,  with  increased  sensibilitv  to  li^ht  and  laorymar 
tion,  first  attract  the  attention  of  the  patient.  On  exami- 
nation, the  white  of  the  eye  may  be  foimd  but  slightly  red, 
and  this  principally  from  scattered  conjimctival  vessels.  No 

*  Ophthalmia  scrofulosa  interna  anterior. 
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ohanffe  may  be  perceptible  in  the  iris,  except,  perhaps,  that 
it  is  dull  looking,  and  its  pupillary  margin  not  so  sharply 
defined  as  natural.  As  regards  thie  pupO,  its  motions  may 
be  as  yet  unimpeded. 

Selerotic  cicimicomeal  zonular  injection  now  becoming 
well  marked,  the  appearance  of  the  ins  changes — first  in  its 
lesser  circle,  which  is  reddish  and  swollen — ^the  pupil  be- 
oomes  dim,  contracted,  and  sluggish,  the  pain  in  the  eye  in- 
ereases,  and  after  a  nocturnal  paroxysm  of  circumorbital  or 
temp(»ral  pain,  exudation  of  lymuh  is  discoyered  to  hare 
taken  place.    The  disease  is  thus  mlly  formed. 

8fmptom8  in  the  fidly-formed  $tate, — Oljective  symptoms. 
— As  hiEUs  been  above  more  particularly  described  (p.  71,  et 
8eq.)>  the  white  of  the  eye  is  red  firom  sclerotic  circumcor- 
nMl«  and  more  or  less  conjunctival,  injection.  The  colour 
of  the  iris,  if  naturally  blue,  is  now  green,  if  naturally  hazel, 
veddifih-brown.  £xuded  lymph  is  seen  in  the  now  fixed 
and  distorted  pupil,  and  sometunes  in  flakes  suspended  in 
the  aqueous  humour. 

Besides  these  changes,  the  cornea  is  distended  from  in- 
crease in  the  quantity  of  aqueous  humour  (p.  72) ;  it  is  more 
or  less  dim ;  and  if  the  inflammation  has  involved  the  mem- 
tome  of  Descemet,  the  deep  punctiform  opacities  indicative 
of  this,  are  presented. 

The  palpebral  conjunctiva  is  injected,  and  the  eyelids  to- 
wards uieir  tarsal  borders  are  somewhat  red  and  swollen. 

Subjective  symptoms. — ^Besides  the  noctiumal  paroxysms 
of  circum(»rbital  or  temporal  rheumatic  pain,  such  as  occur 
in  rheumatic  or  catarrho-rheumatic  ophthahnia,  there  may 
be  a  painful  feeling  of  distension  in  me  eyeball,  and  a  dull 
pain  extending  from  the  forehead  to  the  occiput. 

Thne  is  much  intolerance  of  light,  accompanied  by  lacry- 
mation. 

Vision  is  very  considerably  disturbed. 

Con$1itutionalsymptoms. — Rheumatic  iritis,  like  rheimiatic 
q>hthalmia,  is  attended  by  inflammatory  fever,  manifested 
ly  the  usual  symptoms  of  full  strong  pulse,  white  and  dry 
tongue,  costiveness,  thirst,  loss  of  appetite,  and  want  of 
deep.  The  want  of  sleep  is  in  part  aue  to  the  severity  of 
the  nocturnal  pain. 

Hie  causes,  predisposing  and  exciting,  of  rheumatic  iritis, 
are  the  same  as  those  of  rheiunatic  ophthalmia  (p.  113). 
Bheomatic  iritis,  along  with  rheumatic  mflammation  of  the 
jomte,  sometimes  occurs,  as  a  consequence  of  gonanVici^^. 
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A  similar  iritis  is  apt  to  occur  during  or  after  the  use  of 
mercury,  the  mercury  rendering  the  system  more  susceptible 
to  the  action  of  cold.  The  iritis  having  once  occurred,  leaves 
a  predisposition  to  subsequent  attacks. 

One  eye  only,  or  both,  may  be  afiEected.  In  the  latter 
case,  the  inflammation  is  usually  more  severe  in  the  one 
than  in  the  other. 

DiagnoHs.— 'The  diagnosis  of  the  disease,  in  its  fiilly 
formed  state,  as  an  iritis,  being  made  (p.  136),  its  rheumatic 
nature  is  determined,  as  above  said,  principally  by  the  cir- 
cumstances under  which  the  attack  has  come  on,  taken  in 
coniunction  with  the  character  of  the  symptoms. 

Prognom. — The  prognosis  is  in  general  good  if  the  disease 
is  taken  in  time,  before  much  exudation  has  occurred,  and 
properly  treated.  In  this  case  it  may  be  cured  in  three  or 
four  weeks     A  tendency  to  relapse,  however,  remains. 

Left  to  itself,  or  improperly  treated,  the  inflammation 
may  fall  into  a  chronic  state,  or  it  mav  eventually  subside, 
but  perhaps  not  until  by  exudation  of  lymph  the  pupil  is 
obstructea  or  actually  closed,  or  the  anterior  capsule  opaque, 
and  the  ^e  is  rendered  more  or  less  completely  uimt  for 
vision.  GAie  progress  of  the  healing  process  of  iritis,  in 
general,  as  descrUsed  in  p.  73,  is  quite  applicable  to  rheu- 
matic iritis. 

Treatment, — ^Venesection  is  the  first  remedy  to  be  had  re- 
course to,  and  it  may  be  repeated.  After  bloodletting,  three 
or  four  grains  of  calomel,  and  ten  or  fifteen  grains  of  Dover's 
powder,  are  to  be  given  at  bed-time,  and  next  morning  a 
purgative  draught.  The  calomel  and  opium  are  then  to  be 
continued  in  smaller  doses  (gr.  j. — gr.  |),  every  four  hoiuns, 
until  the  gums  are  sore. 

If,  under  this  treatment,  the  gums  do  not  soon  "become 
sore,  and  if  the  inflammation  does  not  show  indications  of 
subsiding,  the  venesection  should  be  repeated,  after  which, 
probably,  the  gums  will  quickly  become  affected,  and  an 
evident  ^minution  of  the  severi^  of  the  disease  take  place. 

Low  diet  is  to  be  enjoined,  and  the  bowels  kept  open  with 
castor  oil,  or  an  emeto-cathartic.  Rest  and  quiet,  and  pro- 
tection of  the  eyes  from  strong  light,  are  important  parts  of 
the  treatment. 

The  eye  may  be  occasionally  bathed  with  the  belladonna 
lotion,  after  which  it  is  to  be  carefully  dried,  and  covered 
Hghtiy. 

To  assist  in  warding  ofT  nocturnal  pain,  inunction  over 
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the  pamed  part  is  to  be  made  with  mercurial  ointment  and 
belladonna,  opiiun,  tincture  of  tobacco,  &c.,  as  above  indi- 
cated for  rheumatic  ophthalmia. 

When  the  inflammation  begins  to  yield,  counter-irritation 
repeated  occasionally  will  promote  the  cure. 

The  violence  of  me  disease  having  subsided,  absorption 
of  exuded  matter  commences.  After  this,  improved  diet, 
and  bark  or  quinine,  ma^  be  ordered. 

When  oirciunstances  rorbid  the  use  or  longer  continuance 
of  mercury,  turpentine,  as  above  recommended,  may  be  tried 
as  a  substitute,  in  doses  of  5(8.  to  3j.,  three  times  a  day. 

In  a  case  of  rheiunatic  iritis,  treated  by  venesection  and 
merouralization,  in  which  after  convalescence  a  relapse  took 
place,  forty  drops  of  turpentine  were  ordered  three  times  a 
day.  The  report,  the  second  day  after,  was  as  follows : — 
Has  taken  five  doses  of  turpentine.  The  eye  is  to-day  very 
much  better.  States  the  improvement  began  yesterday.  The 
action  of  the  mercury  on  the  mouth  had  become  very  much 
diminished,  but  since  taking  the  turpentine  the  patient  finds 
the  mouth  rather  severely  i^ected  again. 


Syphilitic  iritis. 

In  syphilitic  iritis  the  inflammation  involves  the  whole 
substance  of  the  iris  {parenohymatoiM  iritis),  and  is  very 
apt  to  spread  to  other  parts  of  the  eye. 

Opjeetive  symptoms,— In  the  fuUy  formed  state  of  the 
disease,  there  is  well-marked  external  redness,  not  only  from 
the  usual  sclerotic  circxuncomeal  injection,  which  is  great, 
but  also  from  considerable  conjunctival  injection — ^the  brick- 
led  colour  of  which  mav  obscure  the  rose  tint  of  the  sclerotic 
injection.  Through  the  dim  and  muddy-looking  cornea, 
and  aqueous  humour,  the  iris  is  seen  dull,  and  changed  in 
oolour,  but  more  intensely  so  than  usual  on  account  of  the 
greater  vascular  congestion,  especially  at  its  inner  circle, 
where  the  colour  is  reddish-brown  or  tawny.  The  surface 
of  the  iris  may  present  small  points  of  extravasation  of 
blood. 

Besides  these  changes,  there  may  be  deposits  of  lymph 
free  on  the  surface  of  the  iris.  New  vessels  may  be  deve- 
loped in  this  lymph,  which  then  presents  the  appearanciB  of 
nodish-brown  or  yellow  tubercular  excrescences.  Exuda- 
tion into  the  substance  of  the  iris  causes  swelling  oi  it. 
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Abscess  is  apt  to  form  in  such  oases,  as  above  described 
(p.  78),  which  bursting,  gives  rise  to  hypopvon. 

The  pupil  is  found  variously  altered : — ^nxed,  contracted, 
angularly  distorted;  displaced  upwards  and  inwards,  more 
or  less  filled  with  lymph,  its  margin  retracted  and  adherent 
to  the  capsule  of  the  lens. 

Suljective  symptoms. — ^During  the  day,  there  is  in  general 
not  much  pain,  but  at  night,  the  paroxysms  of  circum- 
orbital  or  temporal  pain  are  sometimes  peculiarly  severe. 
There  is  intolerance  of  light  and  lacrymation.  Sometimes, 
however,  there  is  neither  pain  nor  intolerance  of  light 
Vision  is  considerablv  diminished  in  consequence  of  the 
great  obstruction  of  the  pupil,  but  it  is  still  more  disturbed 
if  the  posterior  tunics  have  become  implicated,  in  which 
case  there  is,  moreover,  photopsy. 

State  of  health  and  general  symptoms, — ^Besides  the  iritis, 
there  are  usually,  though  not  always,  other  secondary  symp- 
toms present,  such  as  eruptions,  papular,  scaly,  tubercular, 
or  pustular,  ulceration  of  the  throat  and  moutix,  periosteal 
swellings,  and  pains  in  the  limbs. 

Constitutional  symptoms  attendant  on  the  iritis. — ^There  is 
usually  inflammatory  fever.  Sometimes  very  littie  or  none 
at  all. 

Both  eyes  generally  suffer— -one  eye  becoming  affected 
after  the  other. 

The  disease  is  often  insidious  in  its  attack,  commencing 
with  slight  symptoms.  It  may  then  assume  an  acute  cha- 
racter, or,  witii  symptoms  still  mild,  continue  to  observe  a 
chronic  but  not  less  destructive  course. 

Causes. — ^The  constitutional  disease  appears  to  be,  in  some 
cases,  both  predisposing  and  exciting  cause,  but  in  other 
cases,  the  disease  is  excited  by  some  occasional  cause,  such 
as  exposure  to  cold,  over  use  of  the  eyes,  a  slight  injury,  Ac. 

Diagnosis. — Though  the  tawny  coloiu:  of  the  smaller  ring 
of  the  iris,  the  angular  distortion  and  displacement  upwards 
and  inwards  of  the  pupil,  and  the  presence  of  the  lymphy 
deposits  on  the  sunace  of  the  ins,  may  some  of  them  m 
met  with  in  cases  of  iritis,  not  syphilitic,  and  may  some  of 
them  be  absent  in  syphilitic  cases,  they,  nevertheless,  are  of 
such  frequent  occurrence  in  syphilitic  iritis,  that  their  pre- 
sence alone  constitutes  strong  ground  for  suspecting  tiie 
nature  of  the  case,  and  for  inquiring  as  to  whether  or  not 
other  secondary  symptoms  exist.  K  such  do  exist,  the 
nature  of  the  case  can  no  longer  be  doubtful. 
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Prognoiit, — ^This  is  a  yerj  dangerous  fonn  of  iritis.  Left 
to  itself,  or  inefficiently  treated,  it  may  £n)read  to  other  parts, 
sach  as  the  choroid,  retina,  -vitreous  Doay,  &c.,  and  occasion 
disorganization  of  the  whole  eye,  with  consequent  loss  of 
▼inoii. 

In  otherwise  healthy  persons,  if  timely  and  properly 
tzealed,  the  disease  may  he  perfectly  cured.  It  often,  how- 
ever, happens,  especiaUy  when  the  health  has  been  much 
P^led  down  by  the  general  disease,  that  even  when  the 
iritis  hfus  been  subdiied,  the  eye  remains  for  a  lon^  time 
weak,  and  relapses  are  liable,  from  slight  causes,  to  be  ex- 
cited. 

Trmtmrnt-^Bleeding  and  mercurialization  are  the  great 
remedies  in  this  as  in  rheumatic  iritis — ^the  mercurialization, 
however,  not  solely  because  the  disease  is  syphilitic.  The 
veneeecticm  may  require  to  be  repeated  more  than  once,  and 
the  mereuiy  (calomel  and  ojsium)  must  be  pushed  until 
deeided  salivation.  After  tms  the  mercury  may  still  be 
required  to  be  continued  in  smaller  doses,  to  promote  the 
removal  both  of  the  e£fects  of  the  iritis  and  of  the  constitu- 
tional disease. 

Besides  belladonna,  to  oppose  the  contraction  of  the  pupil, 
anodyne  frictions  are  made,  as  above  prescribed  in  rheu- 
matic ophthalmia  and  iritis,  around  the  orbit  or  on  the 
temple,  to  assist  in  mitigating  the  nocturnal  pain. 

When  the  disease  has  been  checked  by  the  bleeding  and 
mercury,  blisters  are  useful. 

When,  as  sometimes  happens,  it  is  not  advisable  to  push 
mercury  to  the  necessary  extent,  or  when  mercury  does  not 
exert  its  usual  curative  effects,  turpentine,  in  dram  doses, 
three  times  a  day,  is  the  next  remedy  on  which  most  de- 
pendence can  be  placed  in  subduing  the  iritis. 

Iodide  of  potassium  may  be  also  tried  imder  such  circum- 
stanoes.  It  may  be  given  in  doses  of  three  or  four  grains, 
in  compound  decoction  of  sarsaparilla,  three  times  a  day.  In 
any  case  it  is  necessary  to  follow  up  the  mercmy  witii  the 
iod^  of  potassium. 

Arthritic  iritis.* 

In  this,  as  in  syphilitic  iritis,  the  inflammation  involves 
the  substance  of  uie  iris  {parenchymatous  iritis). 

*  Ophthalmia  artimtica  interna  anterior. 
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Oijeciive  sympUytM. — ^The  redness  of  the  white  of  the  eye, 
which  is  owing  not  to  sclerotio  only,  but  also  to  considerable 
conjunctival  injection,  inclines  to  a  livid  tint.  This  is  owing 
to  the  venous  character  of  the  conjunctival  congestion,  in- 
cluding the  varicose  enlargement  of  the  rectal  veins.  Some- 
times also  to  a  dark  tinge  of  the  sclerotica. 

Between  the  margin  of  the  cornea  and  the  redness  of  the 
white  of  the  eye,  there  usually  intervenes,  either  at  the  nasal 
and  temporal  sides  only,  or  all  aroimd,  a  narrow  bluish- 
white  space,  forming  a  more  or  less  perfect  ring  round  the 
cornea.  Under  the  impression  that  this  appearance  is  pe^ 
culiar  to  arthritic  innammation  of  the  eye,  it  has  been 
named  arthritic  ring,  but  improperly,  as  above  shown 
(pp.  20,  21). 

This  disease  being  a  parenchymatous  iritis,  the  iris  is  not 
only  dull  and  discolomred  as  usual,  but  also  swollen,  espe- 
cially at  the  pupillary  margin,  which  becomes  retracted  and 
adherent  to  the  capsule  of  the  lens,  while  the  middle  part  of 
the  iris  is  bolstered  forward  towards  the  cornea. 

The  pupil,  at  first  contracted,  may  become  filled  with 
lymph,  mixed,  perhaps,  with  blood,  and  angularly  distorted 
— sometimes  whoUy  closed. 

In  consequence  of  the  considerable  degree  of  conjunctival 
congestion,  there  is  some  increased  mucous  secretion,  and 
in  consequence  of  the  affection  of  the  borders  of  the  eyelids, 
which  are  red  and  swollen,  there  is  increased  Meibomian 
discharge.  These  matters,  by  the  movements  of  the  eyelids, 
collect  towards  the  angles  of  the  eyes,  in  the  form  of  a 
whitish  foam,  which  has  been  named  arthritic  foamy  as  if 
the  appearance  were  peculiar  to  arthritic  inflammation  of 
the  eye;  but  it  is  not,  for  the  same  appearance  presents 
itself  m  other  cases  of  ophthalmic  inflammation. 

Subjective  symptoms. — Sometimes  an  attack  of  the  disease 
is  preceded  by  formication  in  the  skin  of  the  face,  and  a 
tingling  sensation  about  the  eye.  Dependent  on  tiie  con- 
jimctival  injection,  there  may  be  the  sensation  of  a  foreign 
body  in  the  eye.  There  is  also  a  feeling  of  fulness  and  dis- 
tension of  the  eyeball ;  but  the  most  distressing  symptom  is 
the  racking  pam,  not  only  around  the  orbit  and  in  the 
temple,  but  over  the  whole  side  of  the  head  and  face.  It  is 
most  severe  at  night,  but  may  not  be  wholly  absent  even 
during  the  day. 

Intolerance  of  light  exists  to  a  greater  or  less  degree,  ac- 
compamed  by  lacrymation. 
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Vision  is  impaired  only  in  proportion  to  the  exudation 
into  the  pupil,  except  when  the  posterior  tunics  are  in- 
Tolyed  (see  below) »  when  it  is  impaired  to  a  much  greater 
degree  or  even  lost. 

Usually  one  eye  only  is  affected. 

Ganstitutionj  state  of  health,  and  constitutional  symptoms. 
— ^The  persons  who  become  affected  with  this  disease  are 
usually  middle-aged,  and  of  broken  down  constitution.  They 
may  or  may  not  have  been  the  subjects  of  regular  gout* 
The  disease  when  formed  is  attended  by  considerable  in- 
flammatory fever. 

Causes, — The  state  of  constitution  just  described  may  be 
viewed  as  the  predisposing  cause,  and  sometimes  as  exciting 
cause  also,  seeing  tiiat  i^e  disease  may  come  on  without 
any  evident  external  exciting  cause.  More  frequentiy,  an 
inflammation  of  the  eye  being  called  forth  by  some  exciting 
cause,  such  as  over-exertion  of  the  sight,  damp  and  cold, 
&G.,  the  state  of  the  constitution  causes  it  to  assume  the 
arthritic  character.  The  patient  will  often  be  found  to  have 
suffered  firom  previous  attacks  of  inflammation  of  the  eye. 

Diagnosis, — The  local  symptoms,  and  the  state  of  the 
constitution,  point  to  the  arthritic  character  of  the  disease; 
but  the  form  of  arthritic  iritis  imder  consideration  requires 
to  be  distinguished  from  that  which  is  a  radiation  or  ex- 
tension of  arthriMo  inflammation  of  the  posterior  tunics. 
The  principal  ground  of  diagnosis  is,  that  in  the  latter  case, 
along  with  irregular  gout,  the  primary  symptoms  indicate 
posterior  intemied  ophthalmia,  such  as  sclerotic  redness  at 
the  circumference  of  the  eyeball,  diminishing  towards  the 
cornea,  photopsy,  and  rapid  diminution  of  vision.  Con- 
sequently the  pupil,  when  the  disease  extends  from  the 
posterior  tunics,  instead  of  being  contracted,  is  dilated  (and 
this  perhaps  more  in  one  direction,  so  that  it  presents  an 
oval  shape),  and  is  not  the  seat  of  so  much,  if  any,  lym- 
phatic exudation ;  the  lens,  however,  is  seen  to  have  become 
glaucomatous  and  enlarged,  so  that  it  projects  through  the 
dilated  pupil. 

Prognosis. — ^This  is  a  veiy  dangerous  form  of  iritis — ^not 
only  because  the  pupil  is  apt  to  become  contracted  and  ob- 
structed by  exuded  lymph,  but  because  the  inflammation  is 
veiy  obstinate,  prone  to  relapse,  and  after  several  attacks, 
to  spread. to  the  choroid,  retina,  &c.,  and  totally  destroy 
vision. 

Treatment, — ^Though  this  inflammation  is  so  daageiovx^ 
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to  the  eye,  and  is  attended  by  such  severe  symptoms,  the 
state  of  the  constitution  is  usuaU^r  such,  that  the  actiye 
treatment  by  bleeding  and  mercurialization,  so  beneficial 
in  other  cases  of  iritis,  requires  to  be  yeiy  cautiously  em- 
ployed. 

After  bleeding  and  mercurialization,  so  far  as  they  may 
haye  been  considered  safe,  or  if  they  haye  not  been  em^ 
plowed  at  all,  colchicum  may  be  tried,  given  as  abovQ  de- 
scribed (p.  113). 

To  reheve  the  racking  pain,  friction  is  to  be  made  with 
one  or  other  of  the  substances  above  mentioned  (p.  114). — 
Sometimes  one,  sometimes  another,  will  be  found  more  effi- 
cacious.   No  application  should  be  made  to  the  eye  itself. 

The  diet  should  be  at  first  restricted,  but  when  the  violence 
of  tbe  inflammation  has  subsided,  it  may  be  improved, 
though  it  should  still  be  temperate  and  carefully  regulated. 
Tonics  may  also  be  given — ^for  instance,  bark,  and  soda, 
five  or  ten  grains  of  each,  or  two  grains  of  disulphate  of  quina 
two  or  three  times  a  day. 

Counter-irritation  beWd  the  ear,  or  on  the  nape  jof  the 
neck,  is  a  very  useful  and  necessary  part  of  the  treatment, 
but  only  when  the  disease  has  begun  to  decline. 


Genus  III. — orystallino-capsxjlitis  antebior.* 

GrystaUino-eapsulitis  anterior. 

In  this  inflammation,  the  uvea,  as  well  as  the  anterior 
waU  of  the  capsule  of  the  lens,  is  affected — Whence  the  disease 
is  also  named  irido-periphakitis. 

The  anatomical  characters  have  been  above  given  (pp.  78 
—75). 

It  in  general  observes  a  chronic  course,  and  the  symptoms 
are  by  no  means  strongly  marked. 

Oljective  symptoms.— -There  is  not  much  external  redness. 
The  iris  is  slightiy  or  not  at  all  discoloiured,  though,  perhaps, 
dull  looking;  the  pupil,  bordered  by  a  fidnge  of  uvea,  is 
somewhat  contracted,  irregular  in  form,  and  either  fixed  or 
very  sluggish  in  its  movements.  On  close  examination, 
patches  of  opacity,  some  of  them  tinged  of  a  brown  colour, 

*  Inflammation  of  the  membrane  of  the  posterior  chamber  of  the 
aqueous  humour — Irido-periphakitis. 
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may  be  seen  on  the  anterior  wall  of  the  capsule  with  minute 
vessels  terminating  in  them.  If  belladonna  be  applied,  and 
the  pupil  yields  to  its  influence,  the  few  red  vessels,  which 
were  previously  seen  coming  from  behind  it,  are  discovered 
to  be  d^ved  from  a  loo{>ing  net-work  on  the  crystalline, 
forming  ^  interrupted  circle  concentric  with  the  pupil. 
This  nel^^rtork  may  appear  to  the  naked  eye  like  mere 
brownifib-red  patches,  but  by  the  help  of  a  magnifying  glass, 
of  one  inch,  or  one  half  inch  focus,  these  patches  are  oisco* 
veiled  to  be  vascular.  Between  these  vascular  net-works  on 
the  anterior  wall  of  the  capsule,  and  the  membrane  on  the 
posterior  surface  of  the  iris,  vascular  bands  of  adhesion  may 
extend,  preventing  the  free  dilatation  of  the  pupil. 

8ubieet¥9e  symptoms. — ^The  dull  pam  in  the  eye  and  head 
whieh  attends  tUs  inflammation  is  seldom  such  as  to  cause 
muefa  diirtress ;  and  any  intolerance  of  light  is  so  little,  that 
the  examination  of  the  eye  is  not  attended  with  much  un- 
easiness. Mu8C8B  volitantes,  and  photopsy,  however,  some- 
times disturb  the  patient,  and  the  dunness  of  vision  is 
'  than  the  mere  suffusion  of  the  lens  would  alone  in- 


Prognosis — In  the  early  stage  of  inflammation  of  the  an- 
teiicnr  wall  of  the  capsule,  resolution  is  sometimes  brought 
about ;  but,  when  the  disease  has  existed  for  some  time,  it 
remains  very  obstinate. 

Treatment. — ^The  general  treatment  employed  in  anterior 
internal  inflammation  of  the  eye,  viz.,  depletion,  mercury, 
ooonter-irritation,  and  belladonna,  in  the  earlv  stage,  and 
tonics  in  the  latter  stages,  are  the  remedies  which  suggest 
themselves ;  but  their  employment  must  be  regulated  and 
modifled  according  to  the  circumstances  of  the  case. 

Dr.  Mackenzie  mentions  the  following  circumstances  in 
legiid  to  a  case  of  inflammation  of  the  anterior  hemisphere 
<k  the  capsule,  which  he  treated.  On  the  first  day  of  his 
beinfl^  called  in,  two  minute  reddish  £n>ots  were  seen  project- 
ing from  behind  the  edge  of  the  pupil.  Next  day  thore  were 
five.  In  the  course  of  a  week,  the  symptoms  totally  disap- 
peared, tmder  the  employment  of  venesection,  leeches,  ca- 
lomel with  opium,  and  Mlladonna.  The  mouth  was  made 
very  sore.  In  the  chronic  stage.  Dr.  Mackenzie  confesses, 
however,  that  this  infiammation  has  in  his  hands  proved 
one  (^  the  most  obstinate. 
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Order  III. — ophthalmia  interna  posterior. 

The  anatomical  characters  of  ophthalmia  interna  pos- 
terior, so  far  as  they  have  heen  observed  by  means  of  tie 
ophthabnoscope,  have  been  above  indicated  (p.  74,  et  seq.). 
lliere  are  no  objective  symptoms  pathognomic  of  it.  As 
subjective  symptoms,  there  may  be  photopsy,  dimness  of 
vision,  deep  distending  pain  in  the  eyeball,  intolerance  of 
light,  and  headache.  Of  all  these  symptoms,  the  dimness 
of  vision  is  the  most  constant. 

As  shown  in  p.  136,  posterior  internal  ophthalmia  may 
arise  and  proceed  to  diminution  or  destruction  of  vision  in 
one  eye,  so  insidiously,  that  the  patient  perhaps  becomes 
aware  of  his  malady  only  by  accidentaUy  shutting  the  oppo- 
site eye.  On  the  other  hand,  the  disease  may  run  its  course 
with  such  rapidity  and  severity,  as,  amidst  great  suffering, 
to  destroy  vision  in  the  course  of  one  night.  Hence  the 
distinction  of  ophthalmia  interna  posterior  into  acute  and 
chronic. 

Ophthalmia  interna  posterior  may  arise  primarily  or 
secondarily. 

^In  primary  ophthalmia  interna  posterior,  an  extension  of 
the  inflammation  usually  ere  long  takes  place  to  the  anterior 
segment  of  the  eyeball.  It  is  of  the  ophthalmia  interna 
anterior  thus  supervening  that  the  sclerotic  circumcomeal 
injection  which  presents  itself  is  symptomatic,  not  of  the 
posterior  internal  inflammation.  Such  cases  of  ophthalmia 
interna  posterior,  with  secondai^  ophthalmia  interna  an- 
terior, are  distinguished  from  primary  ophthalmia  interna 
anterior,  by  the  changes  in  the  anterior  segment  of  the  eye- 
ball not  bemg  such  as  to  aocoimt  for  the  diminution  or  loss 
of  vision,  and  by  this  diminution  or  loss  of  vision  having 
occurred,  perhaps,  before  the  changes  in  the  anterior  segment 
took  place. 

Secondary  ophthalmia  interna  posterior  arises  by  exten- 
sion of  inflammation  in  ophthalmia  interna  anterior. 

Though  genera  of  posterior  internal  ophthalmia  are  above 
admitted,  it  must  be  confessed,  that  in  practice  there  is  con- 
siderable imcertainty  as  to  their  diagnosis.  Even  the  reve- 
lations of  the  ophthalmoscope  do,  as  we  have  seen,  little 
more  than  establish  the  existence  of  mischief  at  the  bottom 
of  the  eye— the  result :  in  one  case,  perhaps  of  choroiditis ; 
in  another,  of  retinitis ;  and  in  a  third,  of  botJi  combined. 
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There  are  no  marked  objeotive  symptoms,  as  distin- 
guished from,  anatomical  characters,  whereon  to  found  a  dif- 
ferential diagnosis  between  choroiditis  and  retinitis  for  ex- 
ample. 

As  to  subjective  symptoms,  again,  though  there  is  reason 
to  believe  that  photopsy  is  owing  to  pressure  on  the  retina 
bj  an  inflamed  choroid,  and  dimness  of  sight  alone  occa- 
sioned by  retinitis,  these  symptoms  can  scarcely  be  ad- 
mitted as  pathognomic.  Whilst  pain  appears  to  be  depen- 
dent rather  on  tiie  acuteness  of  the  inflammation,  and  the 
degree  to  which  other  parts  besides  the  choroid  and  retina 
may  have  become  impncated,  as  above  observed. 

Whatever  advance  may  be  made  in  the  critical  diagnosis 
of  choroiditis,  retinitis,  &c.,  considered  as  genera  of  posterior 
internal  ophthalmia,  all  that  is  really  of  importance  practi- 
cally, is  to  discriminate  certain  forms  of  posterior  internal 
ophthalmia,  characterised  principally  by  the  state  of  the 
constitution,  or  by  the  constitutional  disease  with  which  the 
ophthahnia  appears  to  be  connected,  and  by  the  course  and 
effects  of  the  inflammation. 

Hie  principal  forms  of  posterior  internal  ophthalmia  met 
with  are ; — 1.  Those  cases  of  diminution  or  loss  of  vision 
above  referred  to  (p.  136),  as  being  sometimes  described  as 
eases  of  chronic  iritis,  and  which  are  also  sometimes  de- 
scribed as  retinitis.  2.  Those  cases  which  end  in  sclerotic 
staphyloma  and  posterior  hydrophthalmia,  and  which  are 
described  by  Dr.  Mackenzie  under  the  name  of  sclerotico- 
ehoroiditis.  3.  Those  cases  which  end  in  glaucoma,  and 
which  are  described  as  forms  of  arthritic  ophthalmia.  4.  The 
eases  in  which  there  are  no  other  than  the  subjective  symp- 
toms of  diminution  and  disturbance  of  vision,  but  in  which 
idschief  at  the  bottom  of  the  eye  is  detected  by  means  of 
the  ophthalmoscope. 

These  forms  of  ophthalmia,  being  usually  of  a  chronic 
character  at  first,  are  seldom  seen  bv  the  medical  man,  un- 
til, being  already  formed,  they  manifest  themselves  by  their 
effects,  or,  becoming  acute,  by  the  severity  of  the  subjective 
symptoms. 

The  two  first  forms  might  perhaps  be  viewed  merely  as 
different  degrees  of  the  same  Und  of  posterior  internal  oph- 
thalmia, and  this  might  be  named  scrofulous  posterior  in-' 
ternal  ophthalmia.  The  third  is  a  form  of  arthritic  oph- 
thalmia, and  may  be  named  arthritie  posterior  internal 
ophthalmia  in  contradistinction  to  arthritic  iritaa  ox  «x\i]lca\\i<(^ 
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anterior  internal  ophthalmia.  The  fourth  has  been  hitherto 
referred  to  the  indefinite  head  of  amaurosis ;  but  practically, 
may  be  considered  under  the  head  of  scrofiiLous,  or  arthritic 
posterior  internal  ophthalmia,  being  merely  a  degree  of  the 
one  or  the  other. 

Scrofulotu  posterior  internal  ophthalmia. 

Dimness  of  vision  in  a  greater  or  less  degree  is  the 
symptom  which  generally  fiist  seriously  attracts  attention. 
Fixed  musoae,  photopsy,  headache,  intolerance  of  light,  may 
or  may  not  be  precursors  or  accompaniments. 

Oljective  symptoms. — ^When,  in  consequence  of  these  sub- 
jective symptoms,  an  examination  of  the  eye  is  made,  it  will 
probably  be  found  that  the  pupil  is  slightly  dilated  and 
sluggish  or  immovable,  and  its  margin  adherent  by  bands 
of  hrmph  to  the  cajpsule  of  the  lens.  It  will  p^haps  also 
be  K>und  that  there  is  some  external  redness  in  the  form  of 
a  sclerotic  circumcomeal  blush,  which,  together  with  the 
state  of  the  iris  and  pupil,  is  a  manifestation  of  the  super- 
vention of  anterior  internal  ophthahnia. 

In  addition  to  these  appearances,  it  will  perhaps  be  ob- 
served that  the  sclerotica  is  attenuated  and  dark-coloured, 
and  that  the  white  of  the  eye  is  pervaded  by  enlarged 
and  tortuous  recto-muscular  vessels,  ramifying  towards  the 
cornea.  The  cornea  itself,  perhaps,  presents  minute  points 
of  opacity. 

The  eye  mav  never  undergo  any  farther  change  tiian 
what  is  above  described. 

In  some  cases,  on  the  contrary,  especially  after  repeated 
acute  attacks,  manifested  by  actual  inflammation  of  the 
sclerotica  (p.  63),  the  latter  membrane,  in  some  part  of  its 
extent, — perhaps  over  the  region  of  the  ciliary  body, — 
becomes  more  attenuated  and  darker  coloured,  and  bulges 
out  here  and  there,  forming  sclerotic  staphyloma.  This  is 
owing  to  a  collection  of  fluid  at  the  place,  either  between 
the  sclerotica  and  choroid,  or  between  the  choroid  and  re- 
tina, or  within  the  retina. 

Towards  the  side  next  the  sclerotic  staphylomatous  pro- 
jection, the  pupil  may  be  displaced,  and  on  the  same  ode 
patches  of  opacity  frequently  form  in  the  cornea. 

The  iris  is  sometimes  little,  sometimes  much,  implicated ; 
in  the  latter  case  it  is  bolstered  towards  the  cornea,  and  the 
j)upil  and  posterior  chambers  are  filled  with  lymph. 
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Degenerated  and  enlarged,  the  eyeball  protrudes  more  or 
less  m>m  the  orfoit. 

St^eeUve  symptoms. — ^In  the  course  of  these  changes, 
in  addition  to  the  dimness  of  vision  and  photopsy,  &c., 
there  is  pain  oyer  the  eyebrow  and  in  the  temple.  Even* 
tually  vision  becomes  dimmer  and  dimmer  until  it  is  entirely 
lost. 

In  this  stage  of  scrofulous  posterior  internal  ophthalmia, 
remissions  and  exacerbations  of  the  inflammation  occur. 
During  an  exacerbation,  the  white  of  the  eye  is  of  a  purple 
ooloar,  from  the  blending  of  the  dark  tint  oi  the  attenuated 
sclerotica  and  the  red  colour  of  the  injected  vessels.  There 
is  very  severe  pain  in  the  eyeball,  in  and  around  the  orbit, 
and  over  the  whole  side  of  the  head,  with  intolerance  of 
light  and  lacrymation. 

OonMtitutional  syn^toms. — To  these  local  symptoms  is 
added  considerable  constitutional  disturbance. 

Oausei. — This  form  of  posterior  internal  ophthalmia  is 
met  widi  pruicipally  in  young  adults  of  scrofulous  constitu- 
tion, more  frequently  females  than  males,  and  is  commonly 
attributable  to  overuse  of  the  eyes,  witJi  neglect  of  exercise, 
derangement  of  the  stomach  and  bowels,  disturbed  menstru- 
ation, &o.  Traiunatic  inflammation  of  the  eye  sometimes 
takes  this  form. 

Diagnosis. — This  may  be  inferred  from  what  has  been 
above  said. 

Profffiosis. — ^The  prognosis,  as  regards  vision,  is  unfa- 
vourable ;  in  the  more  advanced  stage  very  much  so.  Still 
it  does  sometimes  happen  that  the  disorganizing  progress  of 
the  inflammation  is  arrested,  and  some  degree  of  vision 
preserved  or  restored. 

Treatment, — If  the  case  be  seen  early,  venesection  or 
cupping,  according  to  the  strength  of  the  patient,  free  ac- 
tu)n  on  the  bowels,  and  mercury  pushed  so  as  to  affect  tlie 
gums,  constitute  the  proper  treatment. 

In  the  more  advanced  stages  of  the  disease,  the  tonic  and 
aUznrative  treatment — ^the  bichloride  of  mercury,  in  doses  of 
one-thirtieth  to  one-sixteenth  or  one«ighth  of  a  grain,  three 
times  a  day,  in  tincture  of  bark ;  or  the  arseniate  of  potass, 
in  doses  of  one-thirty-secondth  of  a  grain,  either  in  the  form 
of  Fowler's  solution  or  in  that  of  a  pill — with  coimter-irrita 
tion,  should  be  tried.  The  abstraction  of  blood  by  leeches 
may  sdll  occasionally  be  necessary. 

During  an  exacerbation  of  the  inflammation,  tkifi  \^«\W 


154        ABTHBITIG   POSTEBIOB  INTEBNAL  OPHTHALMIA. 

donna  lotion  (p.  37)  is  an  excellent  application  to  the  eye. 
Under  its  use  alone  I  have  seen  the  innammation  diminish, 
and  the  pain  and  intolerance  of  light  rapidly  relieved. 

When  there  is  staphylomatous  bulging  of  the  sclerotica, 
the  repeated  evacuation  of  the  accumulated  fluid  by  punc- 
ture is  sometimes  had  recourse  to.  See  Sclerotic  Staphyloma. 


Arthritic  posterior  internal  ophthalmia. 

This  disease  occurs  both  in  an  acute  and  in  a  chronic 
form.  The  acute  form  may  supervene  on  the  chronic,  or 
come  on  all  at  once.  The  chronic  form  usually  comes  on 
of  itself  unpreceded  by  the  acute  form. 

The  acute  differs  from  the  chronic  disease  principally  in 
the  greater  rapidity  with  which  it  leads  to  the  organic 
changes,  causing  destruction  of  the  function  of  the  eye, — 
vision  being  destroyed  in  the  course  of  a  few  days,  some- 
times even  in  a  single  night;  and  in  a  correspondingly 
greater  severity  of  the  subjective  symptoms. 

Keeping  in  view  the  difference  in  the  rapidity  of  their 
course,  the  following  description  of  the  objective  symptoms 
is  applicable  to  both  the  chronic  and  the  acute  form ;  but 
as  regards  the  subjective  symptoms,  it  will  be  necessary  to 
give  a  separate  description  of  them,  both  as  they  occur  in 
tiie  chronic,  and  as  they  occur  in  the  acute  form. 

Oijective  symptoms. — ^The  most  characteristic  of  these  at 
first  is,  the  state  of  the  pupil,  which  is  sluggish  or  fixed, 
and  dilated.  Instead  of  being  circular,  it  is  sometimes  of 
an  oval  shape;— -the  long  diameter  being  transverse,  or 
vertical,  or  diagonal — most  commonly  transverse.  The 
pupiQajy  margin  of  the  iris  is  bordered  with  pigment. 

A  dimness  is  seen  through  the  dilated  pupil,  and,  on 
careM  examination,  this  is  discovered  to  be  owing  to  that 
peculiar  deep-seated  green  opaque  appearance  of  the  lens 
called  glaucoma.    See  Glaticoma. 

The  white  of  the  eye,  dark  and  dirty  looking,  is  at  first 
pervaded  merely  by  large  livid  tortuous  vessels  derived 
n*om  the  recto-muscular,  but  the  inflammation  spreading  to 
the  iris,  the  white  of  the  eye  becomes  the  seat  of  vascular 
injection,  conjunctival  as  well  as  sclerotic,  partially  or  com- 
pletely roimd  the  cornea,  but  separated  from  it  by  tiie 
bluish-white  ring  above  referred  to  (pp.  20,  21).  The  re- 
Bvlting  redness  is  of  a  livid  tint. 
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•  The  iris  which  was  at  first  merely  dull  looking,  heoomes 
changed  to  a  slate  colour,  pervaded  by  varicose  vessels,  its 
papillary  margin  retracted,  its  middle  part  inclined  towards 
the  cornea.     There  is  no  exudation  of  lymph. 

The  cornea  may  become  dim  and  rough  on  its  surface, 
like  ground  glass. 

The  eyebdl  is  hard  to  the  touch. 

The  sclerotica  becomes  attenuated  here  and  there,  and 
perhaps  bulges  out,  constituting  sclerotic  staphyloma. 

The  lens  may  become  cataractous  (glaucomatous  cataract), 
and  protruding  through  the  dilated  pupil,  sometimes  presses 
against  the  cornea. 

Subjeetive  symptoms  of  the  chronic  form. — Considerable 
dimness  of  vision,  with  photopsy,  attracts  the  patient's 
attention,  but  so  far  from  having  intolerance  of  bght,  the 
patient  sees  best  in  good  light.  There  may  be  at  first  no 
pain,  at  the  most,  uneasiness  in  the  eyes,  but  in  the  pro 
gress  of  the  disease  a  feeling  of  distension  in  the  eyeball 
and  occasional  paroxysms  of  dull  supra-orbital  or  circum- 
orbital  pain,  distress  the  patient. 

Bodify  exertion  or  mental  excitement  or  errors  of  diet, 
aggravate ;  rest  and  mental  tranquillity,  and  moderate  nu- 
tritious diet,  mitigate  the  symptoms. 

I>iniinution  of  vision  goes  on,  sometimes  gradually,  some- 
times suddenly,  the  photopsy  at  the  same  time  increasing, 
and  continuing  even  after  vision  is  lost.  Vision  after  being 
almost  lost,  is  sometimes  improved  after  an  attack  of  gout. 

St^eetive  symptoms  in  the  acute  form. — Severe  burning, 
bursting  pain  in  the  eyeball,  and  racking  pain  in  the  supra- 
orbital or  circumorbital  region,  in  the  temples,  and  irom 
thence  extending  over  the  whole  side  of  the  head.  The 
pains  are  severest  towards  midnight. 

There  is  much  intolerance  of  light,  accompanied  by 
laciymation  and  the  sensation  as  if  a  foreign  body  were  in 
the  eye. 

With  great  photopsy,  vision  rapidly  becomes  dimmer  and 
dhnmer,  until  all  sensibility  to  external  light  even  is  lost, 
though  the  photopsy  may  still  continue. 

General  symptoms. — ^In  the  chronic  disease  the  system 
does  not  sympathise  much,  but  in  the  acute  disease  there 
is  severe  inflammatory  fever. 

Predisposing  causes. — This  disease  occurs  in  persons  ad- 
vanced in  life — more  frequently  females  than  males — and 
who  haye  not  been  previously  quite  healthy,  liavmg  \^^Ti 
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perhaps  the  subjects  of  irregular  gout,  derangement  of  the 
oigestiye  organs,  piles,  headaches,  giitta  rosacea,  or  the  like. 

In  such  persons  the  eyes  hare  seldom  remained  altogether 
sound ;  the  borders  of  the  eyelids  are  swollen  and  penraded 
by  large  vessels ;  the  white  of  the  eye  is  dark  and  dirty 
looking,  and  pervaded  by  large  varicose  vessels  derived  from 
the  rectal,  filled  with  dark  blood,  the  iris  inclined  towards 
the  cornea,  with  the  pupil  rather  lar^e  and  sluggish,  whilst 
a  sensation  of  fulness  is  experienced  in  the  eyeball;  muscsB 
and  temporary  dimness  of  vision  are  apt  to  be  occasioned  by 
stooping,  by  being  heated,  &c. 

Exciting  causes, — In  persons  in  the  state  of  general 
health,  and  with  the  state  of  eyes  above  described,  oph- 
thalmic inflammation,  induced  by  any  common  occasional 
cause,  is  prone  to  assume  this  form. 

As  more  special  causes  may  be  mentioned,  supmressed 
gout,  anxiety  and  mental  distress,  suppression  of  hiemor- 
rhoidal  discharge,  in  the  female  the  cessation  of  men- 
struation, the  suppression  of  any  other  habitual  discharge, 
continued  over-exertion  of  the  eyes,  strong  light,  cold. 

Both  eyes  may^  be  attacked  at  once,  but  the  inflammation 
is  more  severe  m  the  one  than  the  other.  More  usually 
one  is  first  attacked  and  vision  destroyed,  and  afterwarcb 
the  other.    One  eye  may  however  be  spared. 

Diagnosis. — This  disease  during  its  active  state  is  to  be 
distinguished  from  arthritic  anterior  internal  ophthalmia 
(p.  145,  et  seq.),  and  the  state  in  which  the  eye  is  left 
by  it  must  be  distinguished  from  cataract  and  amaurosis 
properly  so  called. 

The  Prognosis  is  altogether  unfavourable.  Treatment  has 
little  influence  on  the  disease.  At  the  most  it  can  merely 
mitigate  or  retard.  Vision  is  sure  to  be  abolished  by  a 
renewed  attack.    Eventually  the  eyeball  may  be  destroyed. 

In  a  woman  about  seventy  the  right  eye  was  affected 
severely  as  above  described  (pp.  154,  155);  the  white  of 
the  eye  pervaded  by  tortuous  vessels,  the  cornea  dim  and 
rough,  the  pupil  dilated  and  fixed,  the  lens  glaucomatous 
and  cataractous,  and  the  eyeball  hard  to  the  touch,  while 
vision  was  completely  abolished.  The  left  eye  was  in  the 
state  of  predisposition  above  indicated.  A  new  and  severe 
attack  of  inflammation,  attended  by  the  subjective  symptoms 
described  in  p.  155,  supOTvened  in  the  right  eye,  the  conse- 
quence of  which  was  that  the  cornea  became  infiltrated  with 
matter,  and  at  last  gave  way,  allowing  of  partial  evacuation 
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of  the  liiimoiirs,  so  that  the  eyeball  shrank  to  a  stump  in 
the  socket,  with  relief  to  the  suffering.  But  inflammation 
supenrening  in  the  left  eye,  though  with  milder  symptoms, 
liaiicm  in  it  was  soon  completely  annihilated.  On  examina- 
tion,  the  pupil  was  seen  much  dilated,  and  the  lens  glau- 
comatous. 

Treatment, — ^The  subjects  of  this  disease  do  not  bear 
much  bleeding  or  mercimalization. 

In  the  chronic  form  the  occasional  application  of  leeches 
may  be  necessary.  The  bowels  having  been  freely  opened 
by  means  of  hydrarg.  c.  creta  (gr.  i\j.)  and  aloes  (gr.  j.),  with 
ezizact  of  hyoscyamus  (gr.  ij.),  followed  by  salts  and  senna, 
a  mercurial  alterative  course  may  be  commenced :  the  bi- 
chloride of  mercury  in  doses  of  one-sixteenth  to  one-twentieth 
of  a  grain,  three  tunes  a  day,  in  tincture  of  bark  and  syrup 
of  sarsanariUa.  Ooimter-irritation  should  be  kept  up  by 
means  oi  blisters  on  the  nape  of  the  neck. 

When  there  is  much  circumorbital  or  temporal  pain, 
opiatee  internally  and  the  anodyne  Motions  above  recom- 
mended are  to  be  had  recourse  to  (p.  114). 

During  this  treatment  the  diet  should  be  light  but 
nutritious,  and  care  taken  to  keep  the  bowels,  the  kidneys, 
and  skin  in  good  order,  whilst  rest  and  quiet  should  be 
enjoined. 

Subsequently,  tonics  will  be  useful. 

In  the  acute  form  of  the  disease,  if  there  is  time  for  treat- 
ment, it  should  be  the  same  as  that  above  recommended 
for  arthritic  iritis,  viz.,  bleeding  and  mercurialization,  but 
employed  with  still  greater  precautions.  If  fortunately  the 
violence  of  the  disease  be  subdued  before  destruction  of  the 
eye,  the  subsequent  treatment  should  be  the  same  as  just 
recommended  for  the  chronic  form  of  the  complaint. 

The  following  case  is  an  example  of  the  acute  form, 
though  not  of  the  severest  kind : — 

A  woman,  set  55,  had  been  out  of  health  and  in  a  despond- 
ing state  for  three  months,  when  one  day  in  the  early  part 
of  December  she  attended  a  funeral,  and  was  exposed  for  a 
ooncdderable  time  to  the  cold  air.  This  was  followed  by  an 
attack  of  inflammation  of  the  right  eye,  and  a  fortnight  after 
by  a  similar  attack  in  the  left. 

There  was  both  conjimctival  and  sclerotic  injection.  The 
surface  of  the  cornea  somewhat  rough  and  dim.  The  iris 
inclined  towards  the  cornea.  Pupils  dilated  and  irregv]l«iX, 
and  behind  them  a  glauc(»nstous  appearance. 
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The  borders  of  the  eyelids  were  red  and  swollen. 

Impairment  of  vision  and  severe  circimiorbital  pain  were 
the  subjective  attendants  on  these  objective  phenomena. 

After  a  fortnight's  treatment,  vascmarity  was  much  dimi- 
nished, the  sight  improved,  and  pain  all  but  gone.  A  week 
after  this  the  report  was,  quite  free  from  pain — vision  greatly 
improved. 

In  the  course  of  the  succeeding  month,  however,  there 
were  alternate  relapse  and  improvement;  and  although  all 
active  inflammation  subsided,  and  the  general  healti^  im- 
proved considerably,  congestion,  and  the  dilatation  of  the 
pupils  with  the  glaucomatous  appearance  behind  them  con- 
tinued, and  the  sight,  instead  of  getting  better,  gradually 
became  worse. 

The  treatment  under  which  the  temporary  improvement 
took  place  principally  consisted  of  cupping  to  ^vj,,  ten  grains 
of  Dover's  powder  for  some  nights  at  bed-time — on  two  occa- 
sions combined  with  two  or  three  grains  of  calomel — occa- 
sional laxatives,  colchicum  with  magnesia,  and  afterwards 
a  mixture  of  gentian  with  sulphuric  acid.  Friction  with 
tincture  of  tobacco,  and  blisters  to  the  nape  of  the  neck  and 
behind  the  ears  were  applied. 

Order  IV. — panophthalmitis. 

Panophthalmitis  is  inflammation  of  the  whole  eye.  Pri- 
mary panophthalmitis,  i.  e.  inflammation  invading  the  whole 
eye  at  once  is  of  rare  occurrence.  Most  commonly,  panoph- 
thalmitis is  secondary,  being  developed  by  extension  of 
inflammation  from  one  structure  to  another,  as  has  been 
seen  may  take  place  in  some  of  the  ophthalmiaB  above 
considered,  especially  the  posterior  internal. 

As  has  been  above  said,  panophthalmitis  is  genus  as  well 
as  order. 

Genus. — panophthalmitis. 

The  species  or  form  of  panophthalmitis  which  it  is  pur- 
posed to  consider  here  is  phlegmonous  panophthalmitis  or 
ocular  phlegmon. 

Phlegmonous  panophthalmitis. 

Objective  symptoms. — The  eyelids  are  red  and  swollen, 
especially  the  upper.    There  are  inflammatory  swelling  of 
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the  cellular  tissue  of  the  orhit  around  the  eyeball,  and 
chemosis  of  the  conjunctiva,  in  consequence  of  which  the 
eyeball  is  fixed  and  protrudes  from  the  orbit,  stretching  the 
upper  eyelid  and  depressing  or  everting  the  lower. 

If  the  cornea  is  still  transparent  enough  to  allow  the 
iris  to  be  visible,  this  is  seen  to  be  discoloured  and  the  pupil 
contracted  and  fixed. 

Subjective  symptoms. — Dimness  of  vision  independent  of 
changes  in  the  cornea  and  pupil,  and  photopsy,  are  indicative 
of  the  retina  and  choroid  bemg  involved  in  the  inflamma- 
tion: 

As  might  be  expected  from  the  great  distension  pf  the 
eyeball  from  within,  and  the  pressure  to  which  it  is  sub- 
jected from  without,  the  suffering  is  very  severe.  Besides 
the  hot  burning  pain  in  the  eyelids  and  the  whole  region  of 
the  eye,  aggravated  by  the  slightest  touch  or  attempt  at 
motion,  there  is  deep  distending  throbbing  pain  in  the  eye- 
ball as  if  it  would  burst,  pain  in  the  orbit  extending  to  die 
back  of  the  head,  pain  around  the  orbit,  in  the  temples  or 
all  over  the  side  of  the  head  and  face.  There  is  also  great 
intolerance  of  light,  with  lacrymation. 
,  Constitutional  «ymp^oww.— Inflammatory  fever  and  some- 
times delirium  accompany  the  disease. 

Course. — In  this  stage  the  inflammation  may  be  arrested, 
in  which  case,  with  diminution  of  the  pain,  the  swelling  of 
the  eyelids,  the  prominence  of  the  eyeball  and  the  chemosis 
subside.  In  proportion  as  the  redness  of  the  white  of  the 
eye  is  dissipated  any  ulceration  of  the  cornea  heals,  the  iris 
recovers  somethiug  of  its  natural  appearance,  but  the  sight 
remains  more  or  less  impaired,  if  not  abolished. 

K  this  favourable  turn  is  not  brought  about,  but,  on  the 
contrary,  the  disease  advances,  all  tbe  symptoms  become 
aggravated,  and  suppiu'ation  takes  place;  being  ushered 
in  by  a  feeling  of  weight  and  cold  in  the  eye,  and  general 
rigors. 

In  consequence  of  accumulation  of  matter  in  its  interior, 
the  eyeball  becomes  much  distended  and  enlarged,  so  that 
it  protrudes  still  more  from  the  orbit.  The  cornea  is  in- 
filtrated with  matter,  and  projects  from  the  bottom  of  the 
fossa  formed  by  the  chemosed  conjimctiva. 

With  the  supervention  of  suppiu-ation  the  suffering  not 
only  does  not  abate,  but  actually  increases,  in  consequence 
of  tiie  strong  outer  tunics  of  the  eyeball  not  readily  yieldixv^ 
to  the  distension  from  the  accumulated  mattex.    M>  \d£X., 
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however,  the  eyeball  bursts  by  the  cornea  or  sclerotica 

g Lying  way,  and  the  abscess,  together  with  blood  and  the 
umours  of  the  eye,  are  eyacuated.  The  pain  which  before 
this  was  of  the  severest  character,  is  now  at  once  greatly 
relieved,  and  afterwards  gradually  subsides. 

Cawe9. — ^This  disease  of  the  eye  usually  occurs  in  young 
robust  individuals,  in  consequence  of  the  intense  operation 
of  those  causes  of  ophthaunic  inflammation  in  general, 
which  act  directly  on  the  eyes  as  above  mentioned  (p.  81), 
especially  injuries,  chemical  or  mechanicaL  The  disease, 
as  it  occurs  in  connexion  with  phlebitis,  is  described  below 
under  the  name  oi  jthlebitie  ophthalmitis. 

Prognosis. — It  is  only  when  the  disease  is  early  and 
actively  treated,  that  the  eye  can  be  saved  as  an  organ  of 
vision.  When  the  disease  has  already  made  some  progress, 
preservation  of  the  form  of  the  eye  ^ml  perhaps  be  all  that 
can  be  hoped  for;  the  retina  having  been  disorganized. 
When  suppuration  has  taken  place,  even  this  can  no  longer 
be  calculated  on.  If  the  eyeball  be  allowed  to  burst,  tiie 
humours  will  be  evacuated  along  with  the  matter,  the  tunics 
will  therefore  be  permitted  to  collapse,  and  after  cicatnzar 
tion  nothing  of  the  eyeball  will  remain  but  a  small  stump 
at  the  bottom  of  the  orbit. 

Treatment. — ^Blood-letting,  mercurialization,  and  opiates — 
incision  of  the  chemosed  conjunctiva  (p.  47),  evacuation  of 
the  aqueous  humour,  belladonna  lotion,  and  anodyne  fric- 
tions around  the  orbit  or  over  the  temples,  &c.,  constitute  the 
treatment,  which  must  be  carried  into  effect  with  vigour  in 
the  commencement  of  the  disease,  if  the  eye  is  to  be  saved. 
Subsequently,  when  suppiu'ation  threatens  or  has  com- 
menced, all  that  can  be  done  is  to  apply  a  poidtice,  and 
when  the  abscess  becomes  prominent  at  some  point,  to 
evacuate  it  by  puncture  witn  a  lancet,  in  order  to  relieve 
the  suffering,  and  perhaps  save  as  much  of  the  eyeball  as 
will  form  a  stump  for  the  support  of  an  artificial  eye. 
Pimcture  of  the  eyeball  with  a  lancet  may  even  be  ad- 
visable before  this,  to  relieve  suffering  by  removing  tension. 
After  this  it  will  be  necessary  to  support  the  system  with 
generous  diet  and  tonics. 

APPENDIX  TO  THE   PBECEDING   SECTION. 

There  are  certain  febrile  and  inflammatory  diseases, 
viz.f  the  exanthemata,  hooping-cough,  a  particular  form  of 
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epidemic  fever,  and  phlebitis,  in  the  course  of  or  subsequent 
to  which,  inflammation  of  the  eyes  is  apt  to  supervene. 
The  inflammation  is  commonly  named  morbillous,  scarla- 
tinous, variolous,  postfebrile,  or  phlebitic  ophthalmia  or 
ophthalmitis,  according  to  the  general  disease  with  which 
it  is  connected.  It  is,  however,  to  be  observed  that  in  these 
cases  the  ophthalmia  is  essentially  the  same  as  some  of  the 
forms  above  described,  being  not  only  not  a  specific  inflam- 
mation, but  not  even  always  of  the  same  kind  in  different 
cases  of  the  same  general  disease;  thus  exanthematous 
ophthalmia  is  sometimes  phlyctenular,  sometimes  puro- 
mucons,  sometimes  even  internal. 

Whilst  therefore  the  practitioner,  in  treating  the  general 
diseases  above  mentioned,  must  be  prepared  to  encoimter 
supervening  ophthalmic  inflammation,  he  must  also  be 
prepared  to  And  that  inflammation  more  or  less  different 
m  kind  in  diflerent  cases  of  the  same  disease,  and  requiring, 
therefore,  different  modes  of  treatment — modes  of  treats 
ment,  however,  not  differing  from  those  above  indicated  for 
the  particular  species  or  form  of  inflammation,  except  in  so 
far  as  is  necessitated  by  the  presence  of  the  general  disease. 


Scarlatinom  and  morbiUous  opMhdlmia. 

An  inflammation  of  the  eye  is  apt  to  occur  in  scarlet 
fever  and  in  measles,  more  frequently  in  the  latter  than  the 
former,  which  usually  resembles  the  phlyctenular  or  scrofu- 
lous ophthalmia,  though  sometimes  it  assumes  the  puro- 
mucous  character,  or  even  nms  into  internal  inflammation. 
In  general  the  inflammation  is  nuld,  but  phlyctenulae,  or 
even  abscess  of  the  cornea,  followed  by  more  or  less  destruc- 
tive ulceration  of  it,  may  take  place. 

Diagnosis. — Scarlatinous  and  morbiQous  ophthalmiaB  in 
their  commencement  so  much  resemble  scroftdous  ophthal- 
mia, that  they  might  be  taken  for  it  before  the  general 
disease  has  declared  itself  by  eruption.  When  this  has 
taken  place,  the  scarlatinous  and  morbillous  nature  of  the 
ophthalmia  will,  of  course,  also  be  evident,  irrespective  of 
any  differences  in  their  nature  in  other  respects,  which  may 
present  themselves. 

Prognosis. — ^Although,  in  general,  these  ophthalmiaB  sub- 
side with  the  general  disease,  under  very  simple  treatnieiiX., 
they  should  be  as  carefull/  watched  as  if  tiiey  wete  \!^o- 
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pathic  affections.  By  neglect,  very  serious  or  irretrieyable 
injury  may  take  place  by  ulceration  of  the  cornea,  to  the 
extent  even  of  its  destruction,  and  the  formation  of  staphy- 
loma. 

Scarlet  fever  and  measles  are  apt  to  leave  behind  them  a 
tendency  to  ophthalmia,  especially  scrofulous  ophthaknia, 
ophthalmia  tarsi,  and  blenorrhcBa  of  the  lacrymal  passages. 

Treatment. — The  general  treatment  necessary  for  the 
general  disease  answers  for  that  of  the  ophthalmia.  Tonics 
may  be  necessary  to  promote  convalescence. 

The  local  treatment  of  the  inflammation  of  the  eye  is  to 
be  conducted  on  the  principles  laid  down  for  the  idiopathic 
ophthalmia  which  it  may  more  particularly  resemble. 


Variolous  ophthalmia. 

This  is  generally  of  a  much  more  severe  and  dangerous 
character  than  the  other  exsmthematous  ophthalmiee,  as 
used  to  be  exemplified  with  such  lamentable  frequency 
before  the  introduction  of  vaccination. 

Variolous  ophthalmia  most  commonly  puts  on  a  form 
resembling  scrofulo-catarrhal  ophthahnia,  with  more  of  the 
phlyctenular  than  catarrhal  characters  (p.  129),  or  catarrho- 
rheumatic  ophthalmia.  Sometimes  it  is  a  purulent  ophthal- 
mia.   Sometimes  the  internal  tunics  are  implicated. 

It  is  about  the  eleventh  or  twelfth  day  or  later  from  the 
first  appearance  of  the  eruption,  and  when  the  secondary 
fever  has  commenced,  that  the  ophthalmia  most  commonly 
comes  on. 

There  is  conjunctival  and  sclerotic  redness,  accompanied 
by  heat,  pain,  and  the  sensation  as  if  a  foreign  body  were 
in  the  eye,  and  intolerance  of  Hght,  with  lacrymation. 
Exudation  takes  place  into  the  substance  of  the  cornea; 
pustules  or  abscesses  form  and  burst,  and  by  the  extension 
of  the  ulceration  which  supervenes  the  cornea  may  be  pene- 
trated or  destroyed  to  a  greater  or  less  extent. 

When  the  disease  puts  on  the  form  of  purulent  ophthal- 
mia, this  unfortunate  result  is  still  more  apt  to  ensue. 

The  period  of  invasion  of  this  ophthalmia  being  when  the 
general  eruption  is  on  the  decline,  the  pustules  or  small 
abscesses  which  are  so  apt  to  implicate  the  cornea,  ought 
not,  Drs.  Gregory  and  Marson  justly  insist,  to  be  viewed  as 
o/a  specific  nature,  like  the  pustules  of  the  skin,  but  merely 
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of  the  same  nature  as  those  which  may  occur  in  any  acute 
external  ophthalmia. 

In  the  eruptive  stage  of  small-pox  there  may  he  some 
d^pree  of  conjimctiyis,  hut  this  is  neither  frequent  nor  dan- 
gerous. When  there  are  many  pustules  on  the  eyelids  and 
their  margins,  indeed,  the  swelling  may  he  so  great  that  the 

Selids  cannot  he  opened,  and  there  may  he  an  increased 
eibomian  secretion,  hy  which  the  edges  of  the  eyelids  are 
glued  together  and  the  eyelashes  encrusted :  hut  there  is 
not  much  laaymadon,  little  or  no  pain  in  the  eye  or  mani- 
festation of  intolerance  of  light,  and  when  at  last  on  the 
jbdmg  of  the  eruption,  and  suhsidence  of  the  swellrug,  the 
eyelids  admit  of  heing  opened,  the  eyehall  is  found  quite 
safe,  the  conjimctiva  perhaps  heing  merely  somewhat  in- 
jected, and  the  seat  of  a  little  increased  mucous  secretion.* 

Small-pox,  like  scarlet  fever  and  measles,  leaves  hehind  a 
tendency  to  catarrhal  and  phlyctenular  ophthalmia,  oph- 
thalmia tarsi,  hlenorrhosa  of  the  lacrymal  passages,  &c. 

TrecOment, — ^As  a  prophylactic  measure  during  the  erup- 
trre  stage,  any  matter  which  collects  at  the  herders  of  the 
eyelids  is  to  he  frequently  washed  away  hy  means  of  tepid 
water,  and  after  each  ahlution,  some  mild  ointment  is  to  he 
smeared  along  the  herders  of  tlie  eyelids. 

Ophthalmia  having  declared  itself,  the  plan  of  treatment 
must  he  that  adapted  to  the  particular  form  which  it  has 
assumed. 

When  the  inflammation  has  hegun  to  ahate,  tonics  and 
giemerous  diet  will  he  useful.  If  &e  system  of  the  patient 
be  in  an  exhausted  stete,  good  diet,  cordials,  and  tonics,  as 
hx  as  they  can  he  pushed,  will  he  necessaiy  from  the  first 

When  the  cornea  is  opaque,  perforated  hy  the  ulceration 
<nr  altogether  destroyed,  the  prognosis  and  treatment  of  the 
caae  come  under  the  heads  of  opdoities  of  the  cornea,  pro- 
lapsui  iridis,  or  staphyloma  iridis. 

Postfebrile  ophthalmitis, 

A  remittent  fever,  sometimes  attended  with  petechia,  hut 
not  with  the  measly  eruption  of  typhus,  often  accompanied 
with  jaundice,  its  first  paroxysm  coming  to  a  crisis  within 
seven  days,  a  relapse  happening  almost  invariahly,  hut  the 

*  The  injniy  which  may  result  to  the  eyelids  from  bad  clcaXsvce.^ 
it  considered  under  the  head  of  diseases  of  the  eyelids. 
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patient  rarely  suffering  more  than  two  paroxysms,  and  the 
mortality  not  exceeding  three  and  a  half  per  cent.,  which 
prevailed  very  extensively  in  Edinhurgh  and  Glasgow  in 
1843-4,  and  has  prevailed  at  different  times  in  Duhlin,  was 
apt  to  be  followed  by  various  sequelsB,  of  which  the  most 
remarkable  was  the  affection  of  the  eye  to  be  here  noticed. 

This  disease  appears  to  be  a  form  of  posterior  internal 
ophthalmia,  usually  but  not  invariably  with  extension  of 
the  inflammation  to  the  anterior  segment  of  the  eyeball.* 

Symptoms. — At  a  period,  varving  from  a  fortnight  to  five 
or  six  months,  after  recovery  from  the  fever,  the  posterior 
internal  ophthalmia  declared  itself  by  the  subjective  symp- 
toms of  muscsB  volitantes,  and  more  or  less  dimness  of 
vision,  increasing  perhaps  until  merely  a  perception  of  light 
and  shade  remained.  When  anterior  internal  ophthalmia 
was  superadded  to  the  posterior  internal,  attention  was  more 
forcibly  drawn  to  the  disease,  not  only  by  the  inflammation 
having  become  objectively  evident,  but  by  the  accompanying 
ocular  and  circumorbital  pain. 

The  greatest  number  of  cases  of  this  ophthalmia  occurred 
in  young  adults.  One  eye  alone  was  more  commonly  affected 
than  both.  Of  the  two  eyes  the  right  appears  to  have  been 
the  one  which  more  frequentiy  suffered. 

Exciting  cause. — The  onset  of  the  disease  of  the  eye  was 
generally  traceable  to  some  such  exciting  cause  as  exposure 
to  cold,  using  the  eyes  too  early  after  recovery  from  the 
fever,  &c. 

Prognosis. — ^When  early  and  properly  treated  the  disease 
was  in  general  found  to  yield  completely  though  slowly ; 
vision  being  restored  even  when  it  had  become  already 
extinguished.  When  not  thus  treated,  or  altogether  neg- 
lected, irremediable  sequelae  were  found  to  remain,  such  as 
imperfect  vision,  muscsB  volitantes,  sclerotic  staphyloma, 
opacity  in  pupil,  &c. 

Treatment, — Bleeding,  mercury,  and  belladonna  at  the^ 
commencement;  and  when  the  acuteness  of  the  disease 
began  to  subside,  counter-irritation  and  quina  appear  to 
have  constituted  the  most  successful  treatment.  Though 
the  patients  laboured  under  general  debility,  at  the  time,  it 

*  In  some  cases,  the  inflammation  of  the  eye  arose  in  and  was 
confined  to  the  anterior  segment,  being  an  anterior  internal,  or 
sometimes  merely  an  external  ophthalmia.  There  were  therefore  no 
amaurotic  symptoms. 
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was  nevertheless  found  that  unless  ahstraction  of  hlood  was 
had  recourse  to,  the  recovery  was  slow  and  imperfect.* 


PhleUtio  ophthalmitis. 

This  is  a  panophthalmitis  occurring  in  cases  of  plehitis, 
traumatic,  puerperal,  or  of  other  origin. 

In  some  cases  the  inflammation  comes  on  slowly,  and 
does  not  cause  much  distress  to  the  patient,  in  other  cases 
it  comes  on  suddenly,  and  is  attended  hy  very  severe  symp- 
toms. In  either  case,  however,  supposing  the  patient  does 
not  sink  under  the  primary  disease,  the  eye  is  either  de- 
tstroyed  hy  suppuration  and  bursting  of  the  abscess  or  left 
amaurotic,  and  atrophic. 

The  constitutional  symptoms  which  attend  this  disease 
are  those  of  the  phlebitis,  which  are  of  a  typhoid  character. 

The  general  circumstances  of  the  case  sufficiently  distin- 
guish phlebitic  ophthalmitis  from  common  phlegmonous 
panophthalmitis,  or  ocular  phlegmon,  to  which,  as  regards 
local  symptoms,  it  has,  especially  in  its  acuter  form,  a  great 
resemblance.  There  is  a  difference,  perhaps,  in  the  ap- 
pearance of  the  chemosis,  which  in  plebitic  ophthalmitis 
has  been  remarked  to  have  more  of  the  character  of  serous 
chemosis;  whilst  the  conjunctiva  was  pale  rather  than 
bright  red,  and  in  some  cases  at  least  covered  on  its  surface 
with  an  exudation  of  lymph  in  the  form  of  a  pseudo-mem- 
brane. 

TrecUment. — Considering  the  grave  nature  of  the  primary 
disease,  the  affection  of  the  eye  constitutes  but  a  compara- 
tively secondary  consideration  in  the  case.  The  general 
treatment  proper  for  the  phlebitis  is  that  which  is  also 

riper  for  the  ophthalmitis.     The  local  treatment  should 
much  the  same  as  that  above  indicated  for  phlegmonous 
panophth  almitis. 

Traumatic  and  sympathetic  ophthalmia. 

Inflammation  of  the  eye  excited  by  injury  puts  on  one  or 

*  For  detailed  accounts  of  Postfebrile  Ophthalinitis,  as  it  occurred 
in  Glasgow,  see  the  papers  of  Dr.  Mackenzie  in  the  ''Medical  Gazette''' 
for  Not.  1843,  and  of  Dr.  A.  Anderson,  in  the  '' London  an^'&diAii- 
bnrgh  Monthly  Medical  Journal "  for  October,  1845. 
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siuuses  appears,  when  the  eyelids  are  everted,  like  red  velvet 
— the  enlarged  papillae  heing  separated  into  groups  hy  fur- 
rows or  fissures;  or  tuberculated  and  sarcomatous  looking 
like  a  mulberry.  I  have  seen  granulations  like  small  pe- 
dunculated polypi. 

The  ocular  conjunctiva  is  not  subject  to  the  disease. 
Any  granular  appearance  which  it  may  present  either  over 
the  sclerotica  or  cornea  is  owing  to  real  granulations. 

In  consequence  of  the  great  tendency  to*  granular  con- 
junctiva in  the  puromucous  ophthalmiae  (pp.  95,  98),  the 
surgeon  should  never  allow  himself  to  omit  the  examination 
of  the  inside  of  the  eyelids  and  palpebral  sinuses  after  the 
subsidence  of  these  inflammations,  for,  although  the  sclero- 
tic conjunctiva  may  have  become  free  from  redness,  the 
palpebral  will  still  be  in  tiie  morbid  state  under  notice 
(p.  96). 

Granular  conjunctiva  is  often  found  even  in  cases  in 
which  the  sclerotic  conjunctiva  has  not  been  much,  if  at 
aU,  involved  in  the  inflammation,  for  as  above  shown,  the 
inflammatory  congestion  on  which  the  development  of  grar 
nular  conjunctiva  depends,  may  never  reach  beyond  the 
palpebral  conjunctiva,  and  may  be  so  slight  as  scarcely  to 
have  attracted  the  patient's  attention  (p.  98).  On  this 
chronic  inflammation,  however,  an  acute  attack  of  ophthal- 
mia frt)m  slight  causes  (p.  101),  is  liable  to  supervene. 

Superficial  vascularity,  thickening,  and  opacity  of  the 
upper  half  of  the  cornea  often  exist  along  with  granular 
conjunctiva,  and  have  been  attributed  to  the  friction  exerted 
on  it  by  the  rough  surface.  This  does  not,  however,  ap- 
pear to  be  the  case,  for  vascularity,  thickening  and  opa- 
city of  the  conjimctiva  comesB  are  met  with  m  cases  in 
which  granular  conjunctiva  does  not  exist,  and  may  be 
absent  in  cases  in  which  granular  conjunctiva  is  much 
developed.  The  morbid  condition  of  the  cornea  just  men- 
tioned is  rather  the  result  of  the  extension  of  the  same  in- 
flammation which  first  gave  rise  to  the  granular  conjimctiva, 
though  there  can  be  no  doubt  that  it  is  kept  up  and  aggra- 
vated by  the  friction  exerted  by  the  granular  surface  of  the 
palpebral  conjunctiva  (p.  102). 

Prognosis. — Granular  conjimctiva  is  a  very  intractable 

disease.    Even  imder  the  most  favourable  ciroimistances, 

the  conjimctiva  is  long  of  regaining,  if  it  ever  regains,  its 

natiu^  state.* 

*  In  Ireland,  ophthalmia,  with  granular  conjunctiva,  and  all  its  train 
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Tretitmmt. — In  the  treatment  of  granular  conjunctiva 
care  and  perseverance  are  required,  Carefully  conducted 
diet  and  regimen,  tonics,  good  air,  and  protection  from 
changes  of  weather,  are  important  general  points  of  treat- 
ment. The  local  treatment  should  consist  of  1st,  the  appli- 
cation of  a  leech  or  two  to  the  eyelids  occasionaUy  to  relieve 
congestion;  2nd,  counter-irritation,  kept  up  hy  repeated 
blisters  behind  the  ears  and  over  the  eyelids;  3rd,  scarifica- 
tion of  the  aflfected  conjunctiva  (pp.  45,  46)  every  second  or 
third  day,  and  immediately  thereafter  the  application  to  it 
of  some  strong  salve,  such  as  the  red  precipitate.  In  scari- 
fying, it  is  important  to  lay  open  the  vesicular  granulations, 
one  after  the  other  by  puncture.  When  fungous,  the  granu- 
lations, if  large  and  prominent,  and  especially  if  peduncu- 
lated, may  be  at  once  snipped  off  with  curved  scissors. 
After  the  operation  the  salve  is  to  be  applied  as  after  the 
scarification  merely. 

In  the  treatment  of  granular  conjimctiva,  bluestone,  as 
above  observed  (pp.  43,  44),  has  been  sadly  misused. 
Though  by  it  and  other  caustics,  the  granulations  may 
have  been  destroyed,  the  conjimctiva  has  been  too  often 
destroyed  at  the  same  time.  The  inflammation,  the  cmre  of 
which  ought  to  be  the  great  object  aimed  at,  has  been  in 
general  only  rendered  more  hopelessly  incurable.  As  to 
Sie  powdered  acetate  of  lead,  I  cannot  speak  of  it  from 
much  experience. 


Vascular  cornea  and  pannus. 

Vascularity  and  more  or  less  opacity  and  thickening  of 
the  conjunctival  layer  of  the  cornea  is  a  not  unfrequent  ap- 
pearance in  chronic  conjunctivitis.  In  a  slight  degree  it  is 
named  vascular  cornea;  but  when  the  vascularity  and 
thickening  of  the  conjunctiva  comesB  are  so  great  that  the 
cornea  wholly  or  in  part  appears  as  if  covered  with  a  bit  of 
red  cloth,  the  state  is  nemedi  pannus. 

of  disastrous  effects  on  the  sight,  appears  to  be  endemic.  Many  years  ago, 
beinginCorkj  thefrequency  of  tiie  disease  in  that  city  and  neighbourhood 
was  forced  on  my  attention.  To  this,  I  have  to  add,  that  ahnost  all 
the  persons  affected  yjixh  granular  conjunctiva  who  present  themselves 
at  University  College  Eye  Infirmaiy,  I  find,  on  inquiry,  to  \)e  itoiQi 
the  South  of  Iiekuid. 
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Vascular  cornea  or  pannus  is,  as  has  been  just  stated 
(p.  168),  often  kept  up  and  i^gravated  by  granular  conjunc- 
tiva. The  continued  irritation  from  inverted  eyelashes  is 
also  a  very  common  cause  of  this  morbid  condition  of  cornea. 

Treatment. — The  source  of  irritation  being  removed,  the 
vascularity  of  the  cornea  sometimes  subsides  of  itself,  or  with 
the  assistance  of  local  applications,  such  as  the  strong  red 
precipitate  ointment  (p.  41),  counter-irritation,  and  tonics, 
or  good  diet  and  change  of  air.  Often,  however,  it  persists, 
in  spite  of  treatment,  or,  having  been  removed,  readily  re- 
turns. 

A  peculiar  plan  of  treating  the  pannus  left  by  Egyptian 
ophthalmia,  suggested  about  forty-three  years  ago  by  Dr. 
Henry  Walker,*  and  which,  in  many  cases,  has  succeeded 
in  the  hands  of  Professor  Jaeger  of  Vienna,  Dr.  Firinger  of 
Gratz,  and  others,  is  to  excite  in  the  eye  a  new  attack  of  the 
ophthalmia  by  means  of  inoculation  (p.  101,  note),  and  then 
to  endeavour,  by  careftilly  conducted  treatment,  to  bring  the 
inflammation  to  a  favourable  termination. 

This  would  seem  a  hitor-miss  proceeding,  even  if  we 
could  always  calculate  on  the  cornea  becoming  clear  in  the 
cases  in  which  we  might  succeed  in  saving  the  eye  from 
total  destruction.  Dr.  Piringer,  however,  asserts  that  a 
second  attack  of  purulent  ophthalmia  runs  a  less  violent 
course  than  a  first  a.ttack,  and  confldentiy  declares  that  the 
results  of  his  experience  of  the  practice  prove  inoculation 
with  blenorrhoeal  matter  for  the  cure  of  pannus  to  be  no 
doubtful  remedy.  But  is  the  granular  condition  of  the  eye- 
lids cured  ? 

The  matter  (that  from  the  eyes  of  an  infant  labouring 
imder  ophthalmia  neonatorum  will  do,  and  is  the  most 
generally  attainable  for  the  purpose)  is  to  be  taken  up 
with  a  camel's  hair  pencil  and  freely  applied  to  the  con- 
junctiva of  the  e^e  affected  with  pannus;  whereupon,  the 
desired  inflammation  supervenes  in  the  course  of  from  six 
to  ninety  hours. 

Cuticular  conjunctiva.^ 

In  this  disease,  the  conjunctiva  is  so  changed  in  structure 
as  to  present  more  of  the  characters  of  skin  than  mucous 

*  Edin.  Med.  and  Surg.  Journal.     1811. 
t  Gonjunctiyal  xeroma  or  xerophthalmia. 
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membrane;  its  epithelium,  the  epitheliimi  of  the  cornea  in 
eluded,  being  thickened,  dry,  and  semi-opaque,  like  epider- 
mis. Its  sumce  is  no  longer  duly  lubricated  with  its  na- 
tural mucous  secretion,  and  in  one  case,  that  of  a  chimney- 
sweeper, J  found  it  refuse  being  moistened  with  the  tears,  as 
if  it  had  been  greasy.  Along  with  this  change  in  structure, 
there  is  general  contraction  of  the  whole  conjunctiva,  even 
to  obliteration  of  the  palpebral  sinuses. 

Subjective  symptoms. — The  vision  is  impaired  in  pro- 
portion to  the  dimness  of  the  epitheUum  of  the  cornea,  the 
eye  feels  dry,  the  surface  of  ^q  conjunctiva  is  but  littie 
sensible,  and  the  movements  of  the  eyeball  and  eyelids  are 
restricted. 

Causes. — Cuticular  conjunctiva  is  commonly  the  result  of 
some  external  ophthalmia,  such  as  catarrhal,  scrofulous, 
sorofiilo-catarrhal,  or  the  like,  which  by  neglect  or  mistreat- 
ment has  been  allowed  to  fiedl  into  a  chronic  state,  and 
which  chronic  state  has  been  long  kept  up  by  exposure  to 
dust  and  acrid  vapours,  by  the  inappropriate  use  of  irritating 
applications,  such  as  the  nitrate  of  silver  drops,  or  by  the 
irritation  of  inverted  eylashes.  The  disease  may  also  arise 
in  consequence  of  the  chronic  conjimctivitis  kept  up  by  the 
exposure  of  the  conjunctiva  in  ectropium. 

The  dryness  of  the  eye  in  this  disease,  and  even  the 
disease  itself,  have  been  supposed  to  be  immediately  owing 
to  obliteration  of  the  lacrymal  ducts ;  but  though  there  may 
'sometimes  be  suspension  of  the  lacrymal  discharge,  this  is 
not  always  so,  for  in  some  cases  the  patients  have  been 
£)und  to  shed  tears.  In  the  case  above  referred  to,  for  ex- 
ample, the  tears  flowed  copiously  on  some  inverted  eyelashes 
being  plucked  out.  It  is  not,  however,  the  tears  wMch  con- 
stitute the  ordinary  means  of  moistening  the  eye,  but  the 
eonjunctival  secretion.  The  suppression  of  this,  therefore, 
is  the  cause  of  the  dryness,  and  the  cause  of  the  suppression 
is  the  alteration  in  structure  of  the  conjunctiva  above  de- 
scribed. See  lacrymal  xercyma,  under  the  head  of  diseases 
of  the  lacrymal  organs. 

Prognosis  and  treatment. — Cuticular  conjimctiva  having 
been  foimd  incapable  of  radical  cure,  the  treatment  can 
only  be  palliative;  and  this  must  consist  in  occasionally 
hawing  me  eye  with  tepid  water.  When  tiie  surface  of  the 
oonjunctiva  repels  the  moisture,  as  if  greasy,  aqua  potassa 
may  be  added  to  the  water  in  the  proportion  of  thioe  ot  ics\xt 
drops  to  two  ounces. 
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Onyx  and  abscess  of  the  cornea. 

The  nature  of  onyx  and  abscess  of  the  cornea  has  been 
above  described  (p.  66,  et  seq.),  and  their  occurrence  in 
various  ophthalmisB  referred  to  when  considering  the  latter. 
All  that  requires  to  be  said  here  on  the  subject  is,  that  in 
the  treatment  no  direct  interference  with  the  onyx  or  abscess 
is  in  general  admissible.  The  only  indication  is  to  subdue 
the  inflammation  which  has  given  rise  to  it  as  quickly  as 
possible,  and  then  nature  will  do  what  can  be  done  for  its 
removal. 

Ulcers  of  the  cornea. 

Ulceration  of  the  cornea  has  been  above  described  (p.  68, 
et  seq.),  and  its  occurrence  and  characters  in  the  various 
ophthalmiaB  considered.  It  may  be  here  farther  remarked 
that  destructive  ulceration  of  the  cornea,  without  much  or 
any  appearance  of  inflammation  of  the  eye,  is  sometimes 
observed  in  cases  of  great  exhaustion  of  the  system  from 
whatever  cause  (as  after  typhus),  and  also  in  cases  of  disease 
of  the  fifth  pair. 

The  Treatment  of  ulcers  of  the  cornea  comes  under  the 
head  of  that  of  the  ophthalmia  which  has  given  rise  to 
them ;  but  such  details  as  the  following  may  be  mentioned 
here : — 1.  As  chronic  superficial  spreading  ulceration  of  the 
cornea  is  frequently  accompanied  by  a  fflranulated  state  of 
the  palpebral  conjunctiva,  this  source  of  irritation  requires 
to  be  particularly  looked  to.  2.  When  a  deep  ulcer  is  threat- 
euing  to  penetrate  the  cornea,  evacuation  of  the  aqueous 
humour  often  proves  of  great  service  by  taking  off"  the  strain 
from  the  ulcerated  part ;  and  the  inflammatory  action  usually 
receiving  thereby  a  check,  the  conditions  are  rendered  far 
voiu-able  for  the  operation  of  remedies  and  the  establish- 
ment of  granulation.  3.  When  an  ulcer  of  the  cornea  near 
the  centre  threatens  to  penetrate,  it  is  advisable  to  keep  the 
pupil  under  the  influence  of  belladonna,  in  order  that,  should 
perforation  and  consequent  escape  of  the  aqueous  humour 
take  place,  prolapse  of  the  iris  may  not  follow. 

Sometimes  the  whole  surface  ot  an  ulcer  of  the  cornea  is 
found  covered  with  a  matter  resembling  (to  use  the  com- 
parison of  Mr.  Wardrop)  wet  chalk.  This  appearance  is 
attributed  by  Dr.  Jacob  to  a  precipitate  from  the  acetate  of 
lead  solution  so  frequently  employed  as  an  eye-water.   Beer 
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had  frequently  remarked  that  the  use  of  lead  lotions  ren- 
dered the  cornea  opaque.  Any  part  of  the  conjunctiva, 
whether  ahraded  or  not,*  may  he  the  seat  of  the  deposit, 
but  attention  is  most  usually  drawn  to  it  when  on  the 
cornea.  The  white  deposit  is  apt  to  become  fixed  in  the 
cicatrice,  which  is  then  dense  and  indelible.  Dr.  Jacob  f 
says  that  the  opacity  appears  to  be  produced  at  once  by  a 
single  application.  He  has  seen  it  the  day  after  a  drop  of 
solution  of  acetate  of  lead  had  been  put  into  the  eye  by 
mistake.  A  white  deposit  does  not  take  place  in  aU  cases 
in  which  the  acetate  is  used ;  but  Dr.  Jacob  says  that  he 
does  not  think  he  can  state  positively  the  precise  condition 
of  the  ulcer  which  causes  it. 

Dr.  Mackenzie  recommends  a  cautious  attempt  to  be 
made  to  remove,  with  a  small  silver  spatula,  the  white 
deposit  from  the  siu'face  of  the  ulcer ;  and  he  tells  us  that 
in  one  case  he  succeeded  in  separating  a  scale  of  lead  which 
had  been  deposited  on  the  comea.I  In  general,  however,  it 
is  safer  not  to  interfere  in  this  manner.  I  have  seen  the 
scale  become  detached  spontaneously,  as  the  ulcer  healed. 

SuffimoUj  opadtieSf  and  specks  of  the  cornea. 

Suffusion  of  the  cornea  from  distension. — ^A  certain  degree 
of  tension  is  a  necessary  condition  for  the  transparency  and 
brilliancy  of  the  cornea,  as  may  be  inferred  from  the  dull 
appearance  which  the  eye  presents  when  the  tone  of  the 
whole  body  is  reduced  by  debilitating  disease.  Increased 
tension  within  certain  limits  adds  to  the  brilliancy  of  the 
eye,  as  is  seen  in  states  of  mental  excitement,  but  beyond 
these  limits  of  tension,  the  cornea  becomes  suffused.  This 
takes  place  more  or  less  in  all  inflammations  of  the  eye,  in 
consequence  either  of  increased  distension  from  within,  or 
pressure  from  without. 

♦  This  is  well  seen  when  the  powdered  acetate  of  lead  has  been 
applied  in  granular  conjunctiva,  see  p.  43. 

+  Dublin  Hospital  Reports,  vol.  v.  p.  370. 

X  Mr.  Tyrrell  describes  a  particular  disease  of  the  cornea  under 
the  name  of  **  Inflammation  of  the  Cornea  with  deposition  of  earthy 
matter,"  and  this  he  thinks  is  the  same  as  the  alleged  accidental 
deposition  on  ulcers  of  the  coraea,  from  lead  lotions,  above  described. 
Without  denying  that  an  insoluble  precipitate  may  adhere  to  an  ulce- 
rated sur&ce,  Mr.  Tyrell  considers  that  in  all  the  cases  'whkh.  Yva^s^ 
under  his  notice,  the  deposition  had  not  this  oiigva. 
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That  dimness  or  brilliancy  of  the  cornea,  in  the  degree 
referred  to,  is  dependent  on  its  state  of  tension,  is  well  illus- 
trated by  what  may  be  demonstrated  in  the  eye  of  an  animal 
recently  slaughtered.  Thus,  if  a  sheep's  eye  be  removed 
from  the  orbit,  and  slightly  compressed  by  grasping  it  in 
the  hand,  the  cornea,  which  was  before  relaxed  and  dull, 
becomes  distended  and  clear ;  but  if  the  eye  be  more  tightly 
grasped,  the  cornea  is  rendered  more  tense,  but  at  the  same 
time  is  suffused  with  a  milky  opacity.  This  however  disap- 
pears on  relaxing  the  pressiure. 

Opacity  of  the  cornea  is  a  frequent  consequence  of  in- 
flammation, and  is  owing  either  to  interstitial  deposition, 
or  to  the  cicatrization  of  an  ulcer.  The  opacity  occurs  in 
various  degrees  of  density,  extent,  and  perma;nency,  from  a 
mere  speck,  which  tends  ultimately  to  disappear,  to  a  dense 
and  indelible  opacity,  involving,  perhaps,  the  whole  centre 
of  the  cornea,  and  concealing  the  pupil. 

Opacity  from  interstitial  deposition — Nebvla — Albugo. — 
The  speck  called  nebula  is  semi-transparent,  and  so  shaded 
off  at  its  circumference,  that  it  presents  no  precise  limits. 
An  albugo  is  also  shaded  off  at  its  circumference,  but  its 
centre  is  densely  opaque,  and  slightly  elevated;  both  of 
which  characters  are  owing  to  the  larger  quantity  of  exuded 
lymph  than  in  the  simple  nebula.  A  nebula  is  usuallv  the 
resiit  of  diffused,  but  slight  exudation;  albugo,  again,  is 
the  result  of  circumscribed,  but  more  copious  exudation, 
which  has  not  been  matured  into  a  phlyctenula  or  pustule. 

Sometimes  one  or  more  vessels  are  seen  running  into  an 
albugo,  and  very  generally  there  may  be  observed,  both  in 
cases  of  albugo  and  of  opaque  cicatrice,  nebulous  streaks 
extending  towards  them  from  the  circumference  of  the 
cornea,  indicating  where  vessels  had  run. 

Treatment  of  opacity  from  interstitial  deposition. — In  pro- 
portion as  the  innammation  subsides,  the  opacity  diminishes; 
therefore  no  special  remedy  is  required  for  the  opacity  in 
the  first  place,  and  in  the  second,  it  is  proper  to  wait  and 
see  what  the  natural  absorbent  powers  of  the  part  can  effect, 
which,  especially  in  young  persons,  is  often  a  great  deal. 
If  the  opacity  continues,  and  if  it  is  so  situated  as  to  disturb 
vision,  then  we  may  try  what  local  applications,  coimter- 
irritation,  and  especially  tonics  and  change  of  air  will  do. 
The  local  applications  which  have  been  found  most  useful, 
ore  the  drops  of  the  bichloride  of  mercury  with  vinum  opii 
(p-  40),  and  the  red  precipitate  a%he  ^^.  4VV 
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Opacity  from  a  cicatrice — Leueoma. — ^Accordin^  as  the 
nloer  of  the  cornea  has  inyolved  merely  the  conjunctiyal 
layer,  or  botii  this  and  the  proper  substance,  so  is  the  cioa- 
tnce  semi-transparent  or  peneotly  white.  The  circumference 
of  an  opacity  from  a  cicatrice,  is  usuidly  more  defined  than 
that  of  opacity  from  simple  deposition. 

Though  aftor  the  healing  of  some  ulcers  of  the  cornea, 
no  opacity  takes  place,  stiU,  when  the  cicatrice  of  an  ulcer 
is  opaque,  it  is  indelibly  so,  unless  the  ulcer  has  been  a 
mere  abrasion  of  the  conjunctiva  comeee. 

When  an  indelible  opacity  lies  over  the  pupil,  dilatation 
of  this,  kept  up  by  the  habitual  use  of  a  solution  of  extract 
of  belladonna  or  of  the  sulphate  of  atropia  (p.  40)  dropped 
into  the  eye  is  a  very  valuable  resource.  Figures  10  and 
11. 


Fig.  10. 

Central  opacity  of  the  cornea 
conceaUng  the  pupU. 


Fig.  11. 

The  same  eye  with  the  pupil 
dilated  by  belladonna. 


In  cases  in  which  the  opacity  occupies  too  much  of  the 
centre  of  the  cornea  for  the  dilatation  of  the  pupil  to  be  of 
any  use,  recourse  must  be  had  to  the  operation,  of  cutting 
out  a  piece  of  the  iris  opposite,  the  clear  part  of  the  cornea 
{artificial  pupil  by  excision) ; — that  is,  supposing  the  oppo- 
site eve  affected  in  a  similar  manner,  or  the  sight  of  it  other- 
wise lost. 

Dimness  of  the  inner  surface  of  the  cornea. — ^The  mem- 
brane of  Descemet,  when  inflamed,  is  the  seat  of  mox^  ot 
less  milky  suffusion,  interspersed  with   nuiaeYOU^  ^xcl^ 
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opaque  dots  of  an  altogether  peculiar  appearance.  When 
the  memhrane  of  Descemet,  Dr.  Jacoh  informs  us,  has  been 
touched  by  the  point  of  the  needle  in  breaking  up  a  cata- 
ract, an  opacity  is  produced,  closely  resembling  capsular 
cataract.  E  once  observed  a  uniform  but  very  slight  suflfu- 
sion  of  the  membrane  of  Descemet  produced  in  a  woman, 
from  whose  eye  I  extracted  a  lenticular  cataract,  in  conse- 
quence of  her  having,  after  the  upper  section  of  the  cornea, 
suddenly  turned  up  the  eye,  in  which  movement  the  flap, 
being  caught  by  the  upper  eyelid,  was  folded  down,  and 
the  membrane  of  Descemet  consequently  grazed  by  the  edge 
of  the  lid.  Notwithstanding  this,  recovery  without  any 
other  untoward  circumstance  than  the  slight  dimness  above 
mentioned,  rapidly  took  place. 


Hernia  of  the  cornea  {Jceratocele). 

For  the  description  of  hernia  of  the  cornea,  see  (pp.  68, 
69). 


Prolapsus  tridis. 

This  has  been  above  described,  under  the  head  of  "  Ef- 
fects of  penetration  of  the  cornea  "  (p.  70). 

The  treatment  of  prolapsus  iridis  from  penetrating  wound 
of  the  cornea  is  considered  under  the  head  of  wounds  of  the 
cornea.  When  prolapsus  iridis  occurs  in  consequence  of 
the  cornea  being  penetrated  by  ulceration,  there  is  much 
less  likelihood  of  restoring  the  iris  to  its  place  than  when  it 
occurs  in  consequence  of  a  penetrating  wound  of  the  cornea. 
Much  may,  however,  be  done  to  prevent  prolapse  of  the 
iris,  by  keeping  the  pupil  under  the  influence  of  belladonna, 
when  an  ulcer  near  the  centre  of  the  cornea  is  threatening 
to  penetrate. 

When,  in  consequence  of  penetrating  ulcer  of  the  cornea, 
prolapse  of  the  iris  has  taken  place,  there  should  in  general 
be  no  direct  interference  with  the  prolapsed  iris.  The 
attention  ought  rather  to  be  continued  to  the  removal  of 
the  inflammation,  of  which  the  prolapse  of  the  iris  is  the 
remote  consequence,  in  order  to  promote  the  result  above  de- 
scribed (p.  71).  If  the  prolapsus  iridis  be  of  a  size,  however, 
likely  to  iead  to  partial  staphyloma,  a  snip  may  be  made  in 
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it  with  a  pair  of  fine  scissors,  in  order  to  allow  the  aqueous 
humour  to  drain  away,  and  thus  keep  it  collapsed  while  the 
cicatrice  is  being  formed  over  it. 


Staphyloma  of  the  cornea  and  iris. 

An  unnatural  prominence  with  opacity  of  a  part  or  of  the 
whole  of  the  cornea  of  a  grayish-white,  or  mother  of  pearl 
colour : — Such  is  the  definition  which  a  first  view  would 
suggest  oi partial  or  total  spherical  staphyloma  of  the  cornea 
and  iris;  that  it  is  not  quite  accurate,  however,  will  be 
shown  when  the  nature  of  the  morbid  change  comes  under 
consideration. 


Partial  staphyloma, 

Ohjeetive  characters. — ^Par- 
tial staphyloma  most  usually 
involves  the  lower  or  lateral 
part  of  the  cornea,  and  may 
vary  in  extent  from  a  quar- 
ter to  a  full  half  of  the  area 
of  that  membrane.  On 
close  examination,  the  iris 
is  seen  drawn  towards  and 
joined  to  the  inner  surface  of 
the  opaque  projection.    The  pj_  12. 

anterior  chamber  is  in  con- 
sequence much  contracted. 

According  to  the  situation  and  extent  of  the  staphyloma, 
so  is  the  integrity  of  the  pupil  more  or  less  interfered  with ; 
and  that  either  by  direct  incorporation  of  the  pupillary 
margin  of  the  iris,  or  by  opacity  extending  to  the  part  of 
the  cornea  over  the  pupil 

Subjective  symptoms. — ^Vision  is  impaired  in  proportion 
to  the  degree  in  which  the  pupil  is  involved  in  the  manner 
just  stated.  Besides  this,  die  prominence  being  on  the  one 
hand  exposed  to  the  desiccant  and  irritating  action  of  the 
air,  &c.,  and  on  the  other,  acting  as  a  foreign  body,  frequent 
nictitation  is  excited,  which  fi:ets  both  the  staphyloma  and 
eyelids ; — whence  the  weak  state  of  the  eye  and  it^^^OiCoX 
attacks  of  infiammation. 
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Fig.  13. 


Total  spherical  staphyloma. 

Oljective  characters. — 
In  this  case,  the  opaque 
structure,  which  repre- 
seuts  the  cornea,  forms  a 
prominence  so  large  as  to 
stretch  and  press  out  the 
eyelids,  or  even  to  project 
considerably  from  between 
them. 

Subjective  symptoms, — 
Vision  is  wholly  lost;  but 
a  perception  oi  light  and 
shade,  &c.,  remains. 

Course.  —  The  staphy- 
loma may  remain  station- 
ary, but  sometimes  it  goes  on  increasing  in  size  till  it 
bursts.  This  is  attended  with  very  severe  symptoms,  such 
as  distension  in  the  eye,  and  circumorbital  pain,  preventing 
sleep,  and  exhausting  the  patient.  On  the  bursting  of  the 
eye,  these  symptoms  immediately  subside,  and  if,  together 
with  aqueous  humour,  the  lens  and  part  of  the  vitreous 
humour  have  escaped,  the  eye  does  not  again  become  dis- 
tended, but  contracts  into  a  stump,  marked  with  depressions 
at  the  places  corresponding  to  the  insertion  of  the  straight 
muscles.  If  all  the  vitreous  humour  has  escaped,  the  mem- 
branes shrink  back  in  the  orbit,  and  form  a  small  shapeless 
mass  at  its  bottom.  If  the  aqueous  humour  only  escapes, 
the  staphyloma  sinks  for  a  day  or  two,  but  soon  returns  to 
its  former  state,  when  by  the  closure  of  the  laceration,  the 
aqueous  humour  is  allowed  to  re>accumulate. 

Pathology. — ^In  consequence  of  inflammation,  the  struc- 
ture of  the  cornea  is  changed,  the  iris  adheres  to  it  surface 
to  surface,  and  the  two  together  are  distended  into  an 
opaque  prominence,  of  more  or  less  considerable  size. 
Such,  in  a  few  words,  was  the  commonly  received  opinion 
regarding  the  formation  of  staphyloma  of  the  cornea  and 
iris  up  to  1838,  when  I  enunciated  a  different  view  of  the 
matter.* 

If  in  scrofulous,  catarrhal,  or  catarrho-rheumatic  oph- 

*  Medical  Gazette^  February^  1838. 
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thalmia,  there  be  a  penetrating  ulcer  of  the  cornea,  the 
aqueous  humour,  as  has  been  already  mentioned,  escapes, 
the  iris  falls  forward  into  contact  with  the  cornea,  and  a 
small  part  of  it  is  perhaps  prolapsed  through  the  ulcerated 
opening.  The  progress  of  the  ulceration  being  stopped  by 
the  yielding  of  the  inflammation,  the  prolapsed  portion  of 
the  iris,  and  the  ulcerated  part  of  the  cornea  are  involved 
in  one  cicatrice.  The  opening  in  the  cornea  being  thus 
closed,  the  aqueous  humour  again  collects,  and  the  anterior 
chamber  is  restored ;  though  somewhat  diminished,  in  con- 
sequence of  the  partial  adhesion  between  the  iris  and  cornea 
(synechia  anterior).  There  is  no  prominent  distension  on 
the  front  of  the  eye  in  this  case,  because,  as  the  inflamma- 
tion subsides,  the  small  protruded  portion  of  iris  shrinks 
and  flattens ;  but  if  the  destruction  of  the  cornea  has  gone 
on  farther,  either  by  extension  of  ulceration  from  a  continu- 
ance of  the  inflammation,  or  by  the  giving  way  of  an  ab- 
scess of  the  cornea,  and  considerably  more  of  the  iris  has 
protruded,  the  prolapsed  portion  of  the  iris  does  not  shrink 
when  the  inflammation  begins  to  abate,  as  in  the  former 
case,  but  remains,  and  forms  a  projection  at  the  part  of  the 
cornea  implicated,  which  is  generally  the  lower  or  lateral. 
This  projection  is  at  first  merely  a  bag  of  the  iris  distended 
by  the  aqueous  humour,  and  is  called  staphyloma  iridis ; 
but,  by-and-by,  its  exposed  surface  becomes  covered  by  an 
opaque  firm  tissue,  of  the  nature  of  the  tissiie  of  cicatrice^ 
and  this  tissue  is  incorporated  at  the  base  of  the  tumour  with 
the  sound  cornea.  The  projection,  the  mode  of  origin  of 
which  I  have  just  described,  is  a  partial  staphyloma ;  it  is 
not  a  distension  of  the  cornea  itself,  but  a  protruded  portion 
of  the  iris  covered  by  a  new  tissue^  intended  to  supply  the 
loss  of  substance  which  the  cornea  has  sustained.  The 
mode  of  origin  of  a  total  staphyloma  is  essentially  the  same, 
but  differs  only  in  degree.  The  whole  or  greater  part  of 
the  cornea  being  destroyed,  as  occurs  in  gonorrhoea! ,  puru- 
lent, and  very  often  in  variolous  ophthalmia,  as  also  in  that 
of  new-bom  infants,  the  iris  falls  forward,  and  its  exposed 
surface  gradually  gets  cpvered  with  an  opaque  cicatrice-like 
tissue  or  pseudo-cornea^  of  greater  or  less  thickness ;  whilst 
a  layer  of  lymph,  as  I  have  found,  may  be  deposited  on  its 
posterior  surface.  The  pupil  becoming  closed  in  the  course 
of  this  process,  the  aqueous  himiour  is  allowed  to  re-accumu- 
late in  the  posterior  chamber,  and  by  its  pressure,  the  \m^ 
wiUi  its  pseudo-comeal  investment,  is  distended  in  \\ve  %;snsk. 
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of  a  tumour  on  the  front  of  the  eye,  and  a  total  staphyloma 
is  the  result  Sometimes  the  central  part  only  of  the  cornea 
is  destroyed,  a  ring  of  the  circumference  stall  remaining ; 
the  staphylomatous  projection  has  tiien  the  form  of  a  small 
glohe  stuck  on  the  front  of  a  larger ;  or,  if  the  cornea  at  its 
junction  with  the  pseudo-cornea  has  yielded  to  the  pressure 
of  the  aqueous  humour,  and  especially  if  disease  has  ex- 
tended to  the  ciliary  hody,  the  whole  front  of  the  eye  is  pro- 
minent like  a  hlunt  cone. — (Conical  staphyloma). 

Sometimes  when  the  destruction  of  the  cornea  is  of  small 
extent,  the  cicatrice  which  is  developed  over  the  prolapsed 
iris,  may,  though  at  first  prominent,  suhsequentljr  l)e<K>me 
flattened  from  contraction.  By-and-hy,  however,  in  conse- 
quence of  a  new  attack  of  inflammation,  perhaps,  aqueous 
humour  is  poured  out  in  increased  quantity  into  the  poste- 
rior chamber  (now  cut  off  from  all  communication  with  the 
collapsed  anterior  chamber,  in  consequence  of  the  closure 
of  the  pupil),  the  cicatrice,  unable  to  withstand  the  pressure 
from  behind,  is  protruded  into  a  staphylomatous  projection. 

The  pseudo-cornea,  both  in  partial  and  in  spherical  sta- 
phyloma, is  more  or  less  pervaded  by  dark-coloiured  varicose 
vessels. 

A  circumstance  in  the  pathological  anatomy  of  staphy- 
loma worthy  of  being  noticed  is,  that  when  the  tumour 
attains  a  large  size,  &e  iris,  unable  to  expand  to  the  same 
degree  as  the  pseudo-cornea,  and  its  texture  much  more 
frflul,  separates  from  the  choroid  and  becomes  torn  into 
shreds ;  so  that  when  we  examine  the  internal  surface  of 
such  a  staphyloma,  after  death,  or  after  it  has  been  removed 
by  operation,  we  find  the  iris,  which  adheres  to  the  pseudo- 
cornea,  broken  and  reticulated ;  whereas  the  internal  surface 
of  a  staphyloma,  which  has  not  reached  a  great  size,  exhi- 
bits the  iris  still  entire.* 

That  the  cornea  and  iris  do  not  unite  surface  to  surface, 
to  form  a  staphyloma,  may  be  inferred  from  what  has  been 
said  above ;  but  the  following  considerations,  above  merely 
glanced  at  (pp.  72, 80),  show  that  such  a  union  is  not  prone 
to  take  place  under  any  circumstances : — 

1.  On  examining  a  staphyloma,  along  with  which  the 
circumferential  part  of  the  true  cornea,  which  still  existed, 
had  been  removed  by  operation,  I  found  the  cerresponding 
*  Beer's  Ansicht  der  staphylomatosen  Metamorphosen  des 
Anges.  Wien,  1805.  Mackenzie's  Practical  Treatise^  3d  edition, 
pp.  572-3.    London,  1840. 
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part  of  the  iris,  though  in  close  contact,  with  the  latter,  not 
at  all  adherent  to  its  inner  surface  on  which  the  memhrane 
of  Descemet  still  existed. 

2.  In  penetrating  ulcer  of  the  cornea,  and  prolapsus 
iridis,  of  course  the  prolapsed  part  of  the  iris  adheres  to 
the  cornea  at  the  one  point  J3ut  though  the  two  mem- 
branes have  come  into  contact  in  the  whole  extent  of  their 
8urfaee8,in  consequence  of  the  escape  of  the  aqueous  humour 
through  the  opening  in  the  cornea,  made  by  the  penetrating 
nicer ;  and  though,  in  consequence  of  the  attending  inflam- 
mation, the  circumstances  favourable  for  adhesion  exist, 
still  tbe  iris  does  not  adhere  to  the  cornea,  surface  to  sur- 
face, as  the  pleura  pulmonalis  does  to  the  pleura  costalis. 
On  the  contrary,  as  soon  as  the  ulcerated  opening  in  the 
oomea  doses,  so  that  the  aqueous  humour  is  allowed  to 
aecoijuilate,  the  iris  recedes  from  the  cornea,  and  the  ante- 
rior chamber  is  re-established.  The  only  adhesion  between 
the  iris  and  cornea  is  at  the  one  point  where  the  prolapsus 
iridis  took  place. 

3.  Again,  cases  of  penetrating  ulcer  of  the  cornea  oocur, 
in  which  the  aqueous  humour  having  escaped,  and  the  iris 
Gome  into  contact  with  the  cornea,  but  no  prolapse  of  the 
former  having  taken  place,  no  adhesion  at  all  between  the 
two  ensues,  but  the  iris  recedes  from  the  oomea  as  soon  as 
the  opening  in  the  latter  from  the  ulcer  closes,  and  prevents 
the  mrther  escape  of  aqueous  humour. 

4.  One  would  suppose  that  if  adhesion  between  the 
anterior  surface  of  the  iris  and  inner  surface  of  the  cornea 
were  a  thing  prone  to  take  place,  that  it  would  have  been 
observed  in  those  cases  of  inflammation  of  the  membrane 
of  the  aqueous  humour  in  which  the  operation  for  evacuat* 
ing  the  latter  has  been  performed ;  but  I  apprehend  no  one 
ever  saw  such  a  result.  In  the  operation  for  the  extraction 
of  the  lens  in  cataract,  the  aqueous  humour  having  escaped, 
the  iris  comes  into  contact  with  the  cornea,  and  continues 
80  for  a  considerable  period ;  but  if  there  be  no  prolapsus 
iridis,  adhesion  never  takes  place.  If  the  iris  does  not 
adhere  to  the  cornea  when  these  two  parts  come  into  con- 
tact, from  the  escape  of  the  aqueous  numour,  and  while  in 
a  state  of  inflammation,  much  less  do  they  adhere,  inde- 
pendently of  the  removal  of  that  fluid. 

But  it  may  be  said,  it  is  not  in  consequence  of  such 
inflammations  of  the  eye  that  staphyloma  ooouts,\)\A  V)^«X. 
purulent,  gonorrhwaj,  and  variolous  ophthalmia  m^  ^«^ 
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most  frequent  causes  of  staphyloma?  True;  but  under 
what  conditions  does  staphyloma  occur  in  those  diseases  ? 
Not  by  adhesion  of  the  iris  to  the  cornea,  surface  to  surface, 
but  only  when  the  cornea  has  been  more  or  less  extensively 
destrojred.  Now  purulent,  gonorrhoeal,  and  variolous  oph- 
thalmiflB  are  the  very  diseases  in  which,  as  is  well  known, 
this  takes  place. 

This  view  of  the  pathology  of  staphyloma,  which  I  first 
published  about  sixteen  years  ago,  and  which  has  been,  on 
insufficient  grounds,  objected  to  by  some,  and  appropriated, 
without  acknowledgment,  by  others,  has  been  ably  illus- 
trated by  Professor  Koser,  of  Marburg,  in  an  elaborate 
monograph.* 

Diagnosis  of  partial  staphyloma. — Conical  cornea  can 
scarcely  be  confounded  with  partial  staphyloma,  but  a  form 
of  hernia  com^SB  resembles  it  in  being  prominent,  though 
differing  from  it  in  not  being  so  opaque,  and  in  not  having 
the  iris  adherent  to  it  (p.  69).  An  albugo  is  opaque,  but 
not  so  prominent  as  a  partial  staphyloma,  and,  as  in  the 
preceding  instance,  free  of  any  adhesion  with  the  iris.  A 
leucoma  is  opaque,  and  may  be  combined  with  synechia 
anterior,  but  the  adhesion  of  the  iris  is  comparatively  of 
small  extent,  and  the  prominence  of  staphvloma  is  wanting. 

Prognosis  and  treatment. — If  the  staphyloma  be  smsdl 
and  do  not  implicate  the  pupil  much,  the  less  that  is  done 
by  way  of  treatment  the  better,  but  irritation  is  to  be 
guarded  against,  and  any  tendency  to  infiaromation  kept 
down  by  occasionally  dropping  in  a  solution  of  nitrate  of 
silver  or  diluted  vinum  opii.  In  a  case  in  which  the 
opposite  eye  is  injured  and  vision  lost,  if  the  staphyloma 
implicate  the  pupil,  it  will  be  proper  to  attempt  to  diminish 
its  projection  in  order  to  pave  the  way  for  making  an 
artificial  pupil. 

The  treatment  which  has  been  adopted  with  this  view, 
consists  in  repeatedly  touching  the  staphyloma  with  some 
'  caustic,  such  as  chloride  of  antimony,  nitrate  of  silver,  or 
caustic  potash,  in  order,  by  a  slow  inflammatory  process, 
to  produce  condensation  and  contraction  of  it.  The  eschar 
of  one  cauterization  should  be  allowed  to  fall  oif,  and  the 
other  efiects  to  subside  before  a  repetition  of  the  caustic. 
The  best  plan  is,  to  commence  touching  the  base  of  the 

*  Die  Lehre  vom  Homhaut-Staphylom.     Nach  dem  gegenw8r- 
tigen  Standpunet  der  Wissenschaft  zusammen  gefasst. 
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Staphyloma  at  points  all  round,  and  then  gradually  pro- 
ceeding towards  the  apex.  The  above  described  treatment 
is  assisted  in  effecting  the  consolidation  and  flattening  of 
the  pseudo-cornea  by  frequentiy  evacuating  the  aqueous 
humour. 

Mr.  Tyrrell  says  he  has  succeeded,  in  several  instances, 
in  effecting  a  reduction  of  partial  staphyloma,  by  the  careful 
application  of  nitrate  of  silver,  or  hydrate  of  potash,  in 
suDstance.  He  applies  the  escharotic  first  at  the  base  of 
the  projection,  taking  care  not  to  injure  the  remaining 
sound  cornea :  the  effect  has  been  the  separation  of  a  small 
slough ;  but  previous  to  such  separation,  a  deposit  of  lymph 
has  taken  place  beneath,  by  which  the  deeper  part  has 
become  more  solid  and  strengthened.  After  the  part  has 
recovered  from  one  application,  he  makes  a  second  close  to, 
but  not  u^on  the  same  spot,  and  nearer  to  the  summit  of 
the  projection.  Again  and  again  he  repeats  this  operation, 
acting  upon  the  more  ])rominent  part,  until  a  considerable 
or  perfect  reduction  of  the  staphyloma  has  been  accom- 
plished ;  and  this  has  enabled  him,  in  a  few  cases,  to  form 
an  artificial  pupil,  of  much  more  utility  to  the  patient.  He 
prefers  the  hydrate  of  potash,  unless  the  projection  be  very 
small ;  for  its  use  is  followed  by  a  much  larger  deposit  of 
lymph  than  results  from  the  nitrate  of  silver.* 

Prognosis  and  treatment  of  total  staphyloma. — When  an 
inflammation  of  the  eye  has  run  so  disastrous  a  course 
that  the  conditions  for  the  formation  of  a  total  staphyloma 
are  laid,  any  treatment  which  may  be  adopted  can  have  for 
its  object,  not  to  save  the  eye  as  an  organ  of  vision,  but  to 
prevent  it  from  degenerating  into  a  tumour,  which  not  only 
causes  great  deformity,  but  is  a  source  of  considerable  irri- 
tation even  to  the  opposite  eye,  so  much  so,  that  the  patient 
seeks  for  its  removal  by  operation,  sooner  or  later. 

Prophylatic  treatment. — ^According  to  the  account  of  the 
mode  of  formation  of  total  staphyloma  above  given,  it 
appears  that  the  accumulation  of  aqueous  humour  in  the 
still-existing  posterior  chamber,  is  what  causes  the  disten- 
sion of  the  iris,  together  with  the  pseudo-cornea  developed 
on  its  surface.  If  this  be  the  case,  the  destruction  of  the 
source  of  the  aqueous  humour,  by  breaking  in  upon  the 
integrity  of  the  posterior  chamber,  is  a  means  whicn  offers 

*  A  Practical  Work  on  the  Diseases  of  the  Eye,  &c.,  no\.  \.  ^.  ^^. 
London.    1840. 
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itself,  to  prevent  the  development  of  the  staphylomatous 
projection.  The  simplest  plan  of  effecting  this  appearing 
to  me  to  be  the  extraction  of  the  lens,  I  put  the  operation 
in  practice  in  the  following  case : — 

A  man,  about  twenty-two  years  old,  came  to  me  labouring 
under  the  effects  of  severe  purulent  ophthalmia  of  both 
eyes.  In  the  right  e^e,  the  cornea  being  destroyed  and  the 
pupil  closed,  the  ins  protruded  and  was  distended  with 
aqueous  humour.  The  left  eye  had  also  suffered  very  much ; 
there  was  penetratinc  ulcer,  prolapsus  iridis,  and  conse- 
quently considerable  distortion  and  contraction  of  the  pupil. 
Both  eyes  were  still  affected  with  the  inflammation,  and  it 
was  very  doubtful  whether  the  left  eye  could  be  prevented 
from  getting  worse,  especially  as  it  was  evidently  kept  in  a 
state  of  additional  irritation  &om  the  presence  of  the  staphy- 
loma in  the  right.  By  an  incision  with  a  Beer's  cataract- 
knife  through  the  protruding  and  distended  iris,  the  lens 
was  extracted.  Severe  reaction  followed ;  less  perhaps  in 
consequence  of  the  operation,  than  from  the  patient  not 
being  in  a  situation  to  take  proper  care  of  himse}f.  The 
iris  did  not  again  become  distended;  on  the  contrary,  the 
eye  shrank,  and  irritation  being  thus  removed,  the  left  eye 
progressively  recovered,  as  far  as  the  organic  changes  it  had 
already  undergone  allowed,  aud  further  than  there  had  been 
reason  to  hope  for,  as  sufficient  vision  was  preserved  to 
enable  the  patient  to  resume  his  employment  as  a  porter. 

In  those  cases  in  which  the  eye  is  destroyed,  wnether  in 
adults  or  new-bom  infants,  by  purulent  ophthalmia,  vario- 
lous ophthalmia,  &c.,  and  in  which  staphyloma  does  not 
result,  but  the  pseudo-cornea  which  forms  remains  flat  and 
the  eyeball  becomes  atrophic,  I  suspect  the  lens  has  escaped 
on  the  giving  way  of  the  cornea.  In  a  case  of  traumatic 
hypopyon.  Professor  Eoser  relates  that  after  the  destruction 
of  the  cornea,  he  found  the  crystalline  body  exposed,  and 
that  on  the  bursting  of  the  capsule  two  days  after  the  lens 
escaped.  No  staphyloma  formed,  but  healing  took  place 
with  a  flat  cicatrice. 

A  fully  formed  total  spherical  staphyloma  is  a  source  of 
fpceeX  deformity :  its  removal  therefore  is  often  sought  for 
in  order  that  an  artificial  eye  may  be  worn.  But  what 
principally  demands  its  removal,  sooner  or  later,  is  the 
irritation  which  it  keeps  up,  and  which  is  apt  to  be  commu- 
nifated  to  the  opposite  eye. 
OperatimfoT  the  rmoval  of  fuUy  formed  total  spherical 
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Staphyloma.  —  Compression,  ligature,  seton, 
caustics,  incision,  yariouslj  modified  or  com- 
bined, have  been  recommended  as  a  means  of 
repressing  staphyloma ;  but  it  is  now  agreed 
that  the  only  proceeding  to  be  depended  on 
for  its  removal  is  abscission. 

In  determining  the  size  of  the  piece  to  be 
cut  away,  we  should  take  into  consideration 
the  circumstance,  whether  the  patient  intends 
to  wear  an  artificial  eye  or  not.  Tn  the .  one 
case,  a  larger  piece  should  be  cut  away  in  order 
to  reduce  the  eyeball  to  a  proper  sized  stump 
for  the  support  of  an  artificial  eye  (p.  195) ;  in 
the  other  case,  a  smaller  piece,  and  none  of  the 
circumferential  part  of  the  real  cornea  which 
may  still  exist,  in  order  to  preserve  the  size 
and  natural  appearance  of  the  eyeball  as  far  as 
possible. 

The  patient  may  lie  on  a  table  or  be  seated 
on  a  chair,  with  the  side  not  to  be  operated  on, 
next  a  window.  When  the  patient  is  seated 
on  a  chair,  he  leans  his  head  on  the  breast  of 
an  assistant  who  stands  behind,  and  who  also 
supports  the  chin  with  the  palm  of  one  hand^ 
whilst  with  the  fingers  of  the  other  he  raises 
the  upper  eyelid.  The  surgeon  himself,  then, 
depressing  the  lower  eyelid  with  one  hand, 
proceeds  in  the  following  manner : — 

With  the  staphyloma-knife,  Fig.  14,  its  edge 
directed  upwards,  he  transfixes  the  tumour 
from  the  temporal  to  the  nasal  side,  and  some- 
what below  its  transverse  diameter.  Pushing 
the  knife  on,  it  cuts  itself  out,  and  a  flap  is 
formed,  as  in  the  operation  for  extracting  the 
cataract.  The  flap  thus  made  is  seized  with  a 
hooked  forceps,  and  the  abscission  completed 
with  a  pair  of  curved  scissors.  If  the  lens  still 
exists.  It  is  to  be  extracted,  if  it  does  not  escape 
spontaneously. 

After  the  operation,  the  eyelids  of  both  eyes 
are  to  be  kept  closed  by  strips  of  court- plaister, 
and  covered  with  a  li^ht  compress  and  roller. 

There  is  usually  little  haBmorrhage  %X.  \X\^ 
Fig.  14.      time ;  but  it  occasionally  happens,  es^eci^^ 
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in  cases  complicated  with  sclerotic  staphyloma,  that,  some 
hours  after,  the  eyehaJl  hecomes  disteuded  with  hlood,  and 
the  clots,  or  infiltrated  vitreous  hody,  protrude  from  the 
wound.  The  hloody,  dark-coloured  mass  is  to  be  cut  away 
with  scissors,  and  the  eye  covered  with  a  compress  soaked 
in  cold  water. 

Under  ordinary  circumstances,  the  healing  process  pro- 
ceeds favourably.  The  wound  becomes  covered  with 
granulations.  These  are  condensed  into  a  semi-transparent 
membrane,  which,  by-and-by,  becomes  dense  and  opaque, 
forming  a  flat  cicatrice,  marked  with  bluish  or  brownish 
streaks.  Sometimes  a  fungus  grows  from  the  wound,  which, 
however,  readily  subsides  after  being  occasionally  touched 
with  lunar  caustic. 

If  severe  reaction  follows  the  operation,  antiphlogistics, 
anodynes,  and  warm  fomentations,  &c.,  will  be  required. 


Hyjpopyon.^ 

This  name  has  been  given  to  a  collection  of  pus  or  puri- 
form  matter  occupying  the  bottom  of  the  ariterior  chamber. 
In  a  small  hypopyon,  the  collection  of  Vf^i^^  necessarily 
takes  a  shape  somewhat  resembling  thsCt^f  onyx  (p.  66), 
but  the  two  kinds  of  cases  are  distingufsTiable  from  each 
other  by  the  circumstances :  that  on  turning  the  patient's 
head  to  one  or  other  side,  the  matter  of  onyx  does  not 
change  its  place,  whereas  that  of  hypopyon  does,  unless,  as 
is  sometimes  the  case,  it  is  thick  and  glutinous ;  and  that 
on  looking  at  the  cornea  in  profile,  the  deposition  in  onyx 
appears  nearer  the  surface  than  that  in  hypopyon.  Both 
onyx  and  hypopyon  may  exist  at  the  same  time. 

Source  of  the  matter  in  hypopyon. — This  is  diflPerent  in 
different  cases.  The  matter  may,  as  would  appear  from  all 
the  circumstances  of  the  case,  be  poured  out  from  the  un- 
broken surfaces  of  the  walls  of  the  aqueous  chambers  in 
the  same  way  that  matter  is  poured  out  by  inflamed  mucous 
and  serous  membranes;  or,  it  may  result  from  the  bursting 
of  an  abscess  of  the  iris  (p.  73) ;  or  from  the  bursting  in- 
wards of  an  abscess  of  the  cornea  (p.  69).  An  hypopyon 
formed  in  either  of  the  last  two  ways  has  been  named 
false  (hypopyon  spurium),  in  contradistinction  to  hypopyon 

*  Oculus  punilentus. 
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formed  in  the  first  way,  and  which  is  named  true  {hypopyon 
verum). 

Seeing  thus  that  the  source  of  accumulated  matter  in  the 
anterior  chamber  may  be  diflPerent,  it  will  be  at  once  per- 
ceived that  hypopyon  may  be  the  consequence  of  various 
forms  of  ophthalmic  inflammation,  external  and  internal. 

Treatment.— As  the  inflammation  in  which  hypopyon  has 
originated  is  still  going  on,  the  first  indication  is  to  subdue 
it  as  quickly  as  possible,  and  then  the  accumulated  matter 
will  in  general  soon  disappear. 


Prominent  cornea  and  dropsy  of  the  aqueous  chambers.^ 

It  has  been  already  explained  (pp.  128,  125),  how  an  in- 
crease in  the  prominence  and  diameter  of  the  cornea  may 
take  place  in  comeitis,  in  consequence  of  the  softening  of 
the  texture  of  the  cornea^  on  the  one  hand,  and  distension, 
by  increased  accumulation  of  aqueous  humour,  on  the  other. 
This  constitutes  one  form  of  dropsy  of  the  aqueous  chambers 
— ^the  form  which  belongs  to  this  section .f 

Diagnosis. — The  prominent  cornea 
in  dropsy  of  the  aqueous  chambers 
"^  is  distmguished  from  conical  cornea 

by  its  spheroidal  curve.J     See  Coni- 
cal cornea. 

Prognosis  and  treatment. — In  con- 
sequence of  the  diminished  elasticity 
and  resistance  of  the  cornea,  it  can- 
not regain  its  normal  degiee  of  pro- 
minence, and  thus  limit  the  increased 
Fig.  15.  exudation  of  aqueous  humour.    All 

that  can  be  done,  therefore,  in  the 
way  of  treatment,  is  to  endeavour  to  subdue  what  inflam- 

•  Hydrophthahnia  anterior. 

i*  ]>rop8y  of  the  eye,  independent  of  inflammation,  or  at  least  in- 
dependent of  evident  inflammation,  is  treated  of  in  the  next  chapter. 

t  In  a  case,  however,  related  in  the  last  edition  of  this  work, 
under  the  name  of  conical  itaphyloraa  cornea,  but  which  would  per- 
haps be  more  correctly  designated  conical  hydrophthalmia,  the  pro- 
minent cornea  was  conical.  The  patient  was  the  same  scrofulous 
giri,  whose  right  eye  was  the  seat  of  the  very  large  partial  staphy- 
loma, delineated  in  Figure  12. 

In  the  left  eye  vision  was  quite  gone.    The  cornea  wa»  eiiVai^^^  «X 
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mation  may  still  exist  by  the  remedies  adapted  to  the  par- 
ticular case,  and  to  improve  the  general  health  by  change 
of  air,  tonics,  &c.    Concave  glasses  help  the  sight. 


Synechia, 

Synechia  is  a  morbid  adhesion  of  the  iris — generally  its 
pupillary  mardn — ^to  the  cornea  or  to  the  anterior  wall  of 
the  capsule  of  the  lens.  In  the  former  case  it  is  named 
syneclaa  anterior — ^in  the  latter,  synechia  posterior ;  and  ac- 
cording as  it  is  a  part  or  the  whole  of  the  pupillary  margin 
of  the  iris  which  is  involved  in  the  adhesion,  the  synechia 
is  named  partial  or  total.  The  principal  points  regarding 
the  nature  of  synechia  have  been  above  explained  (pp.  24, 
25,  71,  72,  80). 

Treatment.-^ Synechia  anterior  may  be  so  partial,  and  the 
transparency  of  the  cornea  so  imimpaired,  except  at  the 
point  of  adnesion,  that  vision  is  not  disturbed ;  nothing, 
therefore,  is  required  to  be  done.  If  the  cornea  be  opaque 
to  some  extent  opposite  the  somewhat  contracted  and  dis- 
torted pupil,  dilatation  of  the  latter  by  means  of  the  habitual 
use  of  belladonna  or  atropia,  will,  in  many  cases,  be  found 
of  the  same  service  as  in  simple  central  opacity  of  the  cornea, 
as  above  mentioned  (p.  175).  When,  from  the  smallness  of 
the  pupil,  and  extent  of  the  opacity  of  the  cornea,  bella- 
donna does  not  yield  this  service,  or  when  the  synechia  is 
total,  the  only  prospect  of  restoring  vision  is  by  an  operation 
for  artificial  pupil.    See  Artificial  pupil. 

As  the  iritis  in  which  synechia  posterior  has  had  its  origin 
subsides,  we  see,  under  the  use  of  belladonna,  one  band  of 
adhesion  after  another  give  way,  and  the  pupil  become  free, 
but  very  often,  on  close  examination,  small  grayish  or 

its  circumference,  and  projected  in  the  form  of  a  pretty  regular  cone. 
The  sclerotica  was  distended  at  its  junction  with  the  cornea,  and 
partook  of  the  conical  transformation,  so  that  the  posterior  half  of  the 
eyeball  formed  the  base  of  the  cone  of  which  the  apex  occupied  the 
middle  of  the  cornea.  The  eyeball  was  hard  to  the  touch.  At  their 
junction  the  sclerotica  and  cornea  were  of  a  dark  bluish  colour.  At 
the  apex  of  the  cone  the  cornea  was  grayish- white,  and  in  the  inter- 
mediate part  it  was  brownish-red,  but  still  retaining  some  traces  of 
its  former  transparency,  though  not  sufficient  to  allow  of  the  state  of 
the  interior  of  the  eyeball  being  ascertained  The  eye  had  a  dirty 
appearance,  and  its  front  was  pervaded  by  varicose  vessels. 
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brownish  specks  are  seen  on  the  capsule  of  the  lens,  indi- 
cating the  points  where  the  adhesion  of  the  ii-is  to  it  had 
been.  Vision,  however,  may  not  be  much  disturbed  by 
these  specks,  even  when  some  of  the  adhesions  remain. 
But  when  the  adhesion  of  the  pupillary  margin  is  extensive, 
there  is  also  more  or  less  contraction  of  the  pupil,  and  ex- 
tensive deposition  of  lymph  on  the  capsule  of  the  lens,  the 
consequence  of  which  is,  that  vision  is  impaired  to  a  greater 
or  less  degree,  even  if  the  same  inflammation  which  has 
given  rise  to  the  synechia  has  not  also  involved  and  injured 
the  retina.  This  state  of  matters  may  be  sometimes  pal- 
liated by  the  habitual  use  of  belladonna.  And  in  course  of 
time  it  may  happen  that  detachment  of  some  portion  of  the 
adhesion  takes  place,  and  greater  dilatation  of  the  pupil 
allowed,  with  corresponding  improvement  in  vision. 


Closure  of  the  pupil.* 

Closure  of  the  pupil  is  generally  the  consequence  of  iritis 
(p.  72),  but  it  may  also  result  from  prolapse  of  the  iris,  in 
consequence,  for  example,  of  central  penetrating  ulcer  of 
the  cornea.  In  the  former  case,  closure  of  the  pupil  is 
complicated  with  total  synechia  posterior ;  in  the  latter,  with 
total  synechia  anterior. 

Treatment. — See  Artificial  pupil. 


Iridauxeftis  or  hypertrophy  of  the  im.f 

This  morbid  state,  is  a  consequence  of  chronic,  neglected, 
or  ill-treated  parenchymatous  inflammation  of  the  ins ;  but 
in  addition  to  the  iritis,  there  has  usually  been  inflammation 
of  the  posterior  tunics,  as  manifested  by  attenuation  of  the 
sclerotica,  varicosity  of  the  vessels  of  the  white  of  the  eye, 
and  hardness  of  the  eyeball.  Hence  vision  is  very  greatly 
impaired,  if  not  wholly  extinguished,  even  although  the 
pupil  may  not  be  much  obstructed. 

The  pupillary  margin  of  the  iris  is  generally  retracted 
and  adherent  to  the  capsule  of  the  lens  all  round  (total 

•   *  Atresia  iiidis — Synizesis. 

+  Staphyloma  iridis — Staphyloma  uve» — Iridoncosis — Lym^hoxv- 
cos  iridiii — ^Exadati<m  of  lymph  into  the  tissue  of  the  im. 
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synechia  posterior),  the  body  of  the  iris,  which  is  bolstered 
forwards,  presents  black  elevated 
spots  on  its  surface,  looking  as  if  it 
were  perforated  here  and  there,  or 
as  if  its  proper  substance  were  gone, 
and  the  uvea  appeared  or  even  pro- 
truded through.  The  proper  sub- 
stance of  the  iris  which  remains 
evident  is  changed  in  colour,  and 
has  a  remarkable  fibrous  appear- 
ance. Fig.  16. 
From  the  observations  of  Klem- 
Fig.  16.  From  Klemmer.  mer  and  others  this  change  would 
appear  to  consist  in  a  thickening  of 
the  iris  from  exudation  of  lymph  into  its  substance.  In  Siis 
lymph  new  vessels  are  developed,  and  deposition  of  pigment 
subsequently  takes  place  producing  the  dark  spots. 


Sclerotic  staphyloma.^ 

Sclerotic  staphyloma  consists,  as  above  stated  (pp.  63, 
152),  in  a  softening,  attenuation,  and  bulging  out  of  some 
part  of  the  sclerotica,  which  is  at  the  same  time  of  a  bluish- 
black  tint. 

The  bulging  out  of  the  softened  and  attenuated  sclerotica 
is  owing  to  a  collection  of  fluid,  either  between  the  scle- 
rotica and  choroid  (subsclerotic  dropsy) ,  or,  the  sclerotica 
and  choroid  being  adherent,  between  them  on  the  one  hand, 
and  the  retina  on  the  other  {subchoroid  dropsy),  or  within 
the  retina  in  the  seat  of  the  vitreous  humour  (dropsy  of  the 
vitreous  humour);  whilst  the  bluish-black  tint  is  owing 
partly  to  the  deposition  of  pigment  in  the  substance  of  the 
bulging  sclerotica,  and  partly  to  the  dark  interior  of  the  eye 
shining  through. 

Staphyloma  of  this  sort  may  involve  any  part  of  the  scle- 
rotica, the  posterior  or  lateral  as  well  as  the  anterior;  but 
it  is  of  course  only  when  the  anterior  part  is  affected  that 
the  disease  is  recognisable  during  life. 

When  sclerotic  staphyloma  affects  the  anterior  part  of  the 
eye,  the  bluish-black  prominence  or  prominences,  of  a 
greater  or  less  size,  are  generally  adjacent  to  one  or  other 

*  Cirsophthalmia — Varicositas  oculi. 
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side  of  the  cornea,  in  the  region  of  the  ciliary  hody — more 
commonly  the  upper  and  temporal  side— or  even  all  round. 
The  white  of  the  eye  is  at  the  same  time  pervaded  by  varicose 


The  same  inflammation  (viz.,  posterior  internal  ophthal- 
mia, in  which  the  choroid  is  especially  afiected,)  which  has 
given  origin  to  sclerotic  staphyloma,  has  usually  at  the 
same  time  occasioned  other  morbid  changes  in  the  eye. 

In  sclerotic  staphyloma,  vision  is  generally  nearly  or  alto- 
gether extinct. 

By  increasing  accumulation  of  fluid,  the  staphylomatous 
projections  may  go  on  to  increase  in  size  so  that  the  eyeball 
comes  to  protrude  from  between  the  eyelids,  and  there  is  at 
the  same  time  great  pain  from  distension.  At  last  the  eye 
may  burst  and  evacuation  of  the  fluid  take  place,  in  which 
case  it  may  either  remain  shrunk,  or  the  opening  closing,  it 
may  become  again  distended. 

Treatment. — The  restoration  of  vision  is  out  of  the  ques- 
tion. Treatment  of  the  staphyloma,  therefore,  is  only  called 
for  to  relieve  the  pain  arising  from  distension  of  the  eyeball 
by  the  accumulation  of  fluid,  and  to  reduce  the  size  of  the 
prominence  if  very  great. 

Evacuation  of  the  fluid  by  puncture  relieves  the  distention 
of  the  eyeball,  and  produces  collapse  of  the  staphylomatous 
projection  for  the  time.  The  fluid,  however,  by-and-by,  re- 
accumulates;  but,  by  repeating  the  evacuation  over  and 
over  again,  re-accimiulation  may  at  last  cease  to  take  place, 
and  the  eyeball  will  shrink  to  a  small  size.  An  accident, 
apt  to  occur  in  this  operation,  is  infiltration  of  the  subcon- 
junctival cellular  tissue  with  the  evacuated  fluid,  which 
causes  great  swelling  and  pain  at  the  time.  The  fluid  is, 
however,  by-and-by,  absorbed,  and  it  would  seem  that  its 
pressure  on  the  empty  eyeball  may  prevent  re-accumulation. 

In  regard  to  evacuation  of  the  fluid  as  a  means  of  reliev- 
ing the  pain  from  distension,  it  is  to  be  observed,  that  im- 
mediately on  evacuation,  there  may  be  great  exacerbation 
of  the  pain,  but  this  gradually  subsides,  and  at  last  more  or 
less  perfect  relief  is  obtained. 

"Wnen  the  whole  front  of  the  eyeball  is  involved  in  the 
staphylomatous  degeneration,  and  no  progress  in  its  dimi- 
nution has  been  made  by  repeated  puncture,  excision  of  it, 
as  in  common  staphyloma,  may  be  had  recourse  to.  After 
this,  the  eyeball  shrinks  to  a  stump,  fit  for  supporting  an 
artificial  eye.  In  some  cases,  we  may  so  place  the  operation 
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as  to  succeed  in  preserving  in  some  degree  the  natural  form, 
size,  and  general  appearance  of  the  eyeball. 


Synchysis.^ 

This  name  is  given  to  a  morbid  state  of  the  vitreous  body, 
consisting  in  atrophv  or  solution  of  the  hyaloid,  in  con- 
sequence of  which  the  vitreous  body  is  reduced  from  its 
natural  gelatiniform  to  a  diffluent  state.  This  we  are  made 
acquainted  with  by  dissection ;  but  what  are  the  symptoms 
of  synchjrsis  during  life  ?  As  the  quantity  of  vitreous  fluid 
may  be  mcreased  or  diminished,  there  may  be  hardness  or 
sofbiess  of  the  eyeball.  Sometimes  there  is  a  tremulousness 
of  the  iris,  sometimes  none. 

Synchysis,  though  often  a  consequence  of  internal  in- 
flammation, and  an  accompaniment  of  impaired  sensibility 
of  the  retina,  is  a  change  to  which,  with  the  advance  of  life, 
the  vitreous  body  appears  to  have  a  tendency  in  the  same 
manner  that  the  lens  has  to  opacity.  The  cataract  of  old 
people  is  indeed  often  combined  with  some  degree  of  syn- 
chysis, and  this  is  the  cause  of  the  principal  danger  attend- 
ing the  operation  of  extraction,  viz.,  escape  of  the  dissolved 
vitreous  humour.    See  below. 

The  sparkling  appearance  produced  by  the  presence  of 
cholesterine  crystals  in  the  dissolved  vitreous  humour  to 
which  this  name  of  synchysis  scintiUans  has  been  given,  is 
above  noticed  (p.  30). 

Atrophy  of  the  eyehall.f 

Atrophy  of  the  eyeball  is  the  result  of  chronic  inflam- 
mation, which  has  fixed  itself  primarily  or  secondarily  in 
the  internal  structures  of  the  eyeball,  especially  the  pos- 
terior. 

Scrofulous,  purulent,  syphilitic,  arthritic,  traumatic,  and 

r pathetic  ophthalmisB,  are  the  inflammations  which,  im- 
Eiting  all  the  internal  structures  of  the  eyeball,  and  be- 
coming chronic,  are  most  apt  to  leave  the  eyeball  atrophic. 
Morbid  enlargement  of  the  eyeball  may  precede  atrophy. 
Atrophy  of  the  eyeball  presents  itself  in  various  degrees, 

*  Dissolution  of  the  vitreous  body, 
t  Atrophia  bulbi. 
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from  that  in  which  it  has  lost  merely  its  natural  plumpness 
and  feels  soft  to  the  touch  (p.  30),  to  that  in  which  it  has 
become  so  flaccid  and  shrunk,  that  it  is  indented  at  the 
places  corresponding  to  the  recti  muscles,  its  prominence 
gone,  and  the  eyeUds  fallen  in. 

The  softness  and  diminution  of  tlie  size  of  the  eyeball  as 
a  whole  is  owing  in  a  great  measure  to  a  reduction  in  the 
mass  of  the  yitreous  body,  but  besides  this  there  are  disease 
and  wasting  of  other  structures,  and  especially  a  more  or 
less  morbid  condition  of  the  retina.  With  the  morbid  con- 
dition of  the  retina,  indeed,  it  is  probable  that  the  change 
in  the  state  of  the  vitreous  body  is  more  particularly  con- 
nected. The  alterations  in  the  other  structures  of  the  eye 
it  is  not  necessary  here  to  notice  in  detail,  much  less  the 
changes  in  structure,  which  dissection  discloses,  in  eyes 
which  have  been  long  atrophic. 

In  atrophy  of  the  eye,  the  prognosis,  as  regards  vision,  is 
altogether  unfavourable.  Even  at  an  early  stage,  and  though 
the  pupil  is  free,  and  the  lens  still  transparent,  vision  is 
very  much  and  irretrievably  deteriorated;  in  a  more  ad- 
vanced stage,  it  is  reduced  to  a  mere  perception  of  light  and 
shade,  or  even  wholly  lost. 

The  eyeball  may,  m  the  course  of  internal  inflammation, 
become  somewhat  soft,  and  yet  recover  its  natural  consis- 
tence. This,  according  to  Dr.  A.  Anderson,  sometimes 
happened  in  cases  of  the  postfebrile  ophthalmitis  above  de- 
scribed (p.  163,  et  seq.),  after  recovery  from  the  attack,  but 
such  a  degree  of  softness  scarcely  comes  imder  the  head  of 
atrophy  of  the  eyeball. 


Shrunk  state  of  the  eyeball  from  evacuation  of  humours.* 

In  consequence  of  extensive  ulceration  or  sloughing  of 
the  cornea,  or  bursting  of  the  eye,  as  in  ocular  phlegmon, 
the  humours  of  the  eyeball  may  be  partially  or  wholly  eva- 
cuated ;  the  efiect  of  this  is  collapse  of  the  timics,  and  after 
cicatrization,  the  reduction  of  the  eye  to  a  mere  stump. 

This  state  of  the  eyeball  is  to  be  distinguished  from 
atrophy. 

*  Phthisis  bulbi. 
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Adaptation  of  an  artifieial  eye.* 

An  artificial  eye  is  a  shell  of  enamel,  representiing  the 
front  of  the  eyeball,  the  loss  of  which  it  is  intended  to  con- 
ceal. It  should  be  of  such  a  shape  as  to  admit  of  being 
introduced  behind  the  eyelids,  and  of  fitting,  by  its  hollow 
posterior  surface,  over,  but  without  touching  or  at  least 
pressing  on,  the  stump-like  remains  of  the  eye,  and  by  its 
margins,  into  the  folds  formed  by  the  reflection  of  the  palpe- 
bral and  ocular  portions  of  the  conjunctiva  into  each  other. 

The  cases  best  adapted  for  the  wearing  of  an  artificial 
eye  are  those  in  which  tiie  eye,  at  the  same  time  that  it  has 
been  destroyed  as  an  organ  of  vision,  has  been  reduced  in 
size,  viz. — 

1st.  Those  cases  in  which  the  cornea  is  destroyed  by  pu- 
rulent ophthalmia,  whether  in  adults  or  new-bom  infants, 
by  gonorrhoeal  ophthalmia,  variolous  ophthalmia,  &c.,  and 
in  which  staphyloma  has  not  resulted,  but  the  cicatrice 
formed  in  tiie  place  of  the  cornea  is  flat  (p.  184). 

2nd.  Those  cases  in  which  the  eye  is  intentionally  reduced 
to  the  state  just  described  by  the  operation  for  staphyloma, 
common  (p.  184),  or  sclerotic  (p.  191). 

When  the  remains  of  the  eye  are  of  a  very  small  size,  as 
after  the  loss  of  much  or  all  of  the  vitreous  humour,  as  may 
happen  from  the  bursting  of  the  eye  in  purulent  opthahnia, 
or  in  ocular  phlegmon,  or  during  the  operation  for  staphy- 
loma, there  is  not  a  good  support  for  an  artificial  eye.  After 
extirpation  of  the  eyeball,  there  is  no  support  at  all. 

Gases  of  atrophy  of  the  eyeball  do  not  in  general  bear  the 
wearing  of  an  eyeball. 

Of  coittse  before  the  use  of  an  artificial  eye  is  thought  of, 
the  remains  of  the  eye  must  be  perfectiy  cicatrized,  and  the 
conjimctiva  free  from  inflammation  and  morbid  sensibility. 

An  artificial  eye,  besides  resembling  the  opposite  sound 
eye,  in  prominence  and  in  the  colour  and  appearance  of  the 
iris,  ought,  if  the  stump  be  good,  to  move  in  concert  with  it ; 
this  it  does  by  following  the  movements  communicated  to 

*  Prothesis  ocularis. 
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the  conjunctiTal  folds,  into  which  its  margins  are  fitted,  by 
the  movements  of  the  stump.  It  ought,  at  the  same  time, 
to  cause  no  pain  or  imeasiness. 

For  the  accomphshment  of  all  this,  it  is  advisable  for  the 
patient  to  apply  personally  to  the  artificial-eye  maker. 

Introduction  of  an  artificial  eye. — Eaise  the  upper  eyelid 
and  slide  the  artificial  eye,  previously  dipped  in  cold  water, 
up  behind  it,  by  the  end  which  is  to  correspond  to  the  tem- 
poral angle.  Then  turning  this  end  towards  the  temporal 
angle,  and  letting  the  upper  eyelid  fall,  depress  forcibly  the 
lower,  and  make  the  lower  edge  of  the  artificial  eye  slip  into 
the  lower  palpebral  sinus.  This  being  done,  and  the  lower 
eyelid  allowed  to  rise,  the  introduction  of  the  artificial  eye 
is  accomplished. 

Removal  of  an  artificial  eye. — ^The  artificial  eye  is  with- 
drawn by  an  opposite  procedure,  viz.,  by  depressing  the 
lower  eyelid,  and  with  a  large  pin,  or  a  bit  of  wire  bent  like 
a  hook,  or  even  the  thumb-nail,  hooking  the  lower  edge  of 
the  eye  out  firom  the  lower  palpebral  sinus,  whereupon  the 
^e  will  glide  down  from  behind  the  upper  eyelid,  and  fall 
into  the  hand  ready  to  receive  it.  In  doing  this  himself,  the 
patient  should  lean  his  face  over  a  soft  cushion,  or  the  like, 
in  order  that  if  the  eye  should  slip  out  of  his  fingers,  it  may 
not  be  broken  in  the  fall. 

The  artificial  eye  is  withdrawn  on  going  to  bed.  Imme- 
diately on  being  withdrawn,  it  is  to  be  put  into  water  in 
order  to  cleanse  it  from  the  mucus  which  may  be  adherent 
to  it. 

Both  before  putting  in  the  artificial  eye,  and  after  with- 
drawing it,  the  person  should  bathe  his  eye  with  water,  tepid 
or  cold. 

From  the  irritation  excited  by  the  artificial  eye,  the  pal- 
pebral conjimctiva  is  apt  to  become  much  congested  and 
oeset  with  sarcomatous  or  polypus-like  excrescences.  In 
this  case  the  use  of  the  artificial  eye  requires  to  be  discon- 
tinued for  some  time,  the  excrescences  are  to  be  snipped  ofi* 
with  scissors,  and  the  conjunctiva  freely  scarified.  The 
bleeding,  which  is  considerable,  having  ceased,  the  strong 
red  precipitate  ointment  is  to  be  applied  to  the  surface. 
This  may  require  to  be  repeated  oftener  than  once,  at  inter- 
vals of  a  few  days,  the  patient  in  the  meantime  bathing  the 
eye  twice  or  thrice  a  day  with  the  bichloride  of  mercury 
lotion. 

0  2 
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The  artificial  eye  in  the  course  of  a  few  months  becomes 
rough,  from  the  slow  corrosive  action  of  the  humours  which 
come  into  contact  with  it,  and  requires  to  be  exchanged  for 
a  new  one.  As  it  is  also  liable  to  be  broken  by  accident,  a 
person  using  an  artificial  eye  should  always  have  several 
ready  by  him. 
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Section  I. — Dropsies,  Tumours,  Cancer,  etc.,  of  the 
Eyeball. 


Conical  cornea* 


Kg.  17. 


Objective  characters. — Viewed  in  front,  the  eye  affected 
with  conical  cornea  has  a  pe- 
culiarly hrilliant  and  spark- 
ling appearance,  in  conse- 
quence of  the  mode  in  which 
it  reflects  the  light.  Viewed 
in  profile,  the  conical  pro- 
minence is  evident,  and  the 
cornea  appears  dark  between 
the  apex  and  base  of  the 
cone.  When  the  prominence 
of  the  cornea  is  very  con- 
siderable, the  eye  cannot  be 
kept  long  and  steadily  di- 
rected forward,  but  is,  by 
the  action  of  the  eyelids,  always  turned  either  to  the  one 
angle  or  the  other.  From  the  irritation  to  which  it  is  ex- 
posed, the  apex  of  the  cone  is  apt  to  become  more  or  less 
opaque,  and  even  ulcerated. 

Subjective  symptoms. — Short-sightedness  first  attracts  a^ 
tentlon,  by  and-by  vision  becomes  very  indistinct  at  any 
distance.  The  patient  can  then  recognise  objects  onlv  when 
held  close  to  the  eye  to  one  or  other  side,  so  that  the 
rays  of  light  may  pass  through  the  cornea  as  near  its  cir- 
ciunference  as  is  compatible  with  their  entrance  into  the 
pupil.  In  this  state,  half  closing  the  eyelids  or  looking 
through  a  small  aperture,  assists  vision. 

Hyperkeratosis — Staphyloma  pelluciduin — Conical  hydroph- 
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Conical  cornea  is  rather  a  rare  affection.  Females  have 
been  found  more  frequently  the  subjects  of  it  than  males. 
Though  it  occurs  most  commonly  after  puberty,  Mr.  Ward- 
rop  has  met  with  conical  cornea  m  a  boy  of  eight,  and  Dr. 
Ammon  once  saw  it  congenital  in  three  sisters.  Both  eyes 
usuaUy  become  affected  either  at  the  same  time  or  one  after 
the  otner.  Less  commonly  is  the  disease  limited  to  one 
eve.  For  the  most  part,  the  cornea  slowly  undergoes  tiie 
change  to  the  conical  form. 

Morbid  anatomy. — Opinion  has  been  divided  on  this 
point ;  some  asserting  that  the  centre  of  the  cornea  is  thick- 
ened, others  maintaining  the  contrary  to  be  the  &ct.  The 
late  Dr.  Jaeger,  of  Erlangen,  examined  the  eyes  of  a  person 
affected  with  conical  cornea,  who  died  of  phthisis.  The  mid- 
dle of  the  cornea  forming  the  apex  of  the  cone  was  in  ike 
right  eye  one-third,  and  in  the  left  eye  one-half  thinner  than 
natural.  In  both  eyes  the  circumferential  portion  of  the 
cornea  was  thickened.  Mr.  Middlemore  ^^  has  also  had  an 
opportunity  of  examining,  after  death,  the  state  of  the  cornea 
in  a  person  affected  with  the  disease  in  an  extreme  degree. 
He  found  the  circumference  of  the  cornea  of  the  ordinary 
and  natural  thickness,  but  its  apex  much  thinner  than  usual. 
The  same  has  been  since  observed  by  others. 

The  causes  of  conical  transformation  of  the  cornea  are  un- 
known. It  is  not  necessarily  connected  with  preceding  in- 
flammation, though  in  some  cases  this  has  been  observed. 
In  the  cases  which  have  come  under  my  notice,  the  patients 
have  been  of  a  scroftdous  constitution  with  coarse  dai'k  skin. 

Diagnosis. — ^The  morbid  affections  of  the  cornea,  which 
might  be  confounded  with  conical  cornea,  are : — 

1st.  The  prominent  cornea,  occurring  as  a  consequence 
of  comeitis  (p.  187,  et  seq.). 

2nd.  Hernia  of  the  cornea  (p.  176). 

3rd.  Partial  staphyloma  of  the  cornea  and  iris  (p.  177). 

The  characteristics  of  these,  and  their  diflbrences  from 
conical  cornea,  are  pointed  out  in  the  proper  place ;  here  it 
is  necessary  only  to  remark  that,  as  in  the  early  stage,  the 
vivid  reflexion  of  the  light  is  not  very  striking,  the  nature 
of  the  case  may  be  altogether  overlooked,  if  the  practitioner 
does  not  take  care  to  examine  the  eye  from  the  side. 

In  respect  to  its  subjective  symptoms  alone,  viz.,  the 
increasing  shor^sightedness,  and  at  last  indistinctness  of 
vision  at  any  distaiice,  a  case  of  conical  cornea  might  be 
*  Treatise,  vol.  i.  p.  633. 
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confounded  with  amblyopia  (p.  160),  or  incipient  cataract 
(p.  160). 

In  illustration  of  the  characters  of  conical  cornea,  the 
following  two  cases  are  given : — 

A  young  man,  set.  21. — The  cornea  of  the  left  eye  is 
conical  in  an  extreme  degree — running  almost  into  a  point 
at  the  middle.  Here  it  is  slightly  opaque,  with  streaks 
radiating  towards  the  circumference.  Trie  cornea  of  the 
right  eye  much  less  affected.  The  sight  of  the  left  eye  is 
80  imperfect  that  the  patient  cannot  make  out  pretty  large 
e,  except  with  great  difficulty,  and  only  when  he  holds 


le  book  in  the  closest  proximity  to  the  eye.  Concave 
glasses  do  not  help  the  sight.  The  sight  of  the  right  eye  is 
as  yet  only  myopic,  and  is  somewhat  improved  by  a  con- 
cave glass. 

The  skin  dark,  with  the  sebaceous  follicles  of  the  face 
considerably  developed.    The  ininary  secretion  deranged. 

A  young  woman,  set.  21. — Skin  dark  and  coarse.  Three 
years  ago,  or  more,  she  discovered  the  sight  of  the  left  eye 
to  be  dim.  Since  then  the  dimness  has  gone  on  to  increase. 
Lately  the  vision  of  the  right  eye  has  become  dim  ;  she  re- 
quires to  hold  the  book  as  near  the  left  eye  as  two  inches 
to  be  enabled  to  read  it.  With  the  right  eve  can  still  read 
distinctly  at  the  distance  of  six  or  eight  incnes.  On  exami- 
nation, the  cornea  of  the  left  eye  is  seen  to  be  conical. 
Beflexion  of  the  light  by  the  cornea  is  very  striking.  A 
little  below  the  middle  of  the  same  cornea  there  are  two 
Tery  minute  spots  of  opacity.  The  cornea  of  the  right  eye 
is  slightly  prominent,  and  reflects  the  light  like  the  left 
oomea,  but  in  a  less  degree.  She  has  such  a  feeling  of 
uneasiness  of  the  eyes,  that  it  prompts  her  to  close  them  in 
order  to  obtain  relief  Sometimes  she  had  a  shooting  pain 
in  the  temple,  sometimes  a  throbbing  in  the  eyeball.  Some 
months  ago  used  to  see  sparks  of  fire  before  the  eyes;  this, 
•although  not  quite  gone,  is  much  diminished. 

The  prognosis  of  conical  cornea  is  unfavomrable.  Some- 
times the  disease,  after  a  slight  degree  of  development,  has 
its  further  progress  arrested.  In  general,  however,  the 
sight  goes  on  to  become  dimmer  and  dimmer. 

Treatment. — In  entering  upon  this  part  of  the  subject,  it 
is  well  to  premise,  that  restoration  of  the  cornea  to  its  natu 
ral  form  is  not  to  be  calculated  on.  The  only  indications, 
therefore,  are  to  arrest  the  deforming  process,  and  to  provide 
some  land  of  glass  calculated  to  compensate  the  maiforma- 
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tion  of  the  cornea;  or  to  try  by  an  operation  to  rectify 
somewhat  the  disordered  optical  condition  of  the  eye. 

As  a  means  of  arresting  the  deforming  process,  counter- 
irritation,  astringents  locally,  and  tonics,  or  iodine  inter- 
nally, have  had  some  equivocal  testimony  in  their  favour. 
So,  likewise,  repeated  evacuation  of  the  aqueous  humour. 

As  to  glasses,  deep  concaves  afford  assistance  to  vision  in 
the  slighter  degrees  of  the  complaint. 

In  a  woman  about  seventy  years  of  age,  affected  at  the 
same  time  with  conical  cornea  and  cataracts.  Sir  William 
Adams  successfully  removed  the  latter,  and  found  that  the 
patient  could  afterwards  see  much  more  distinctly  without 
convex  glasses,  than  is  usual  for  those  who  have  undergone 
the  operation  for  cataract.  Encomraged  by  this,  he  removed 
the  transparent  crystalline  lens,  by  the  operation  of  division, 
from  one  of  the  eyes  of  a  yoimg  woman  aSected  with  conical 
cornea  in  both.  The  ultimate  result,  he  says,  was  beneficial. 
Others,  however,  assert,  that  the  operation  does  no  good, 
which  theoretically  was  to  have  been  expected,  as  a  concave 
glass  was  likelv  to  afford  all  the  assistance  which  removal 
of  the  lens  could  by  possibility  do. 

Dilatation  of  the  pupil  by  belladonna  has  been  said  to 
assist  vision.  This  it  may  do  by  allowing  the  rays  to  enter 
the  eye  through  the  less  deformed  circumference  of  the 
cornea.  In  the  second  of  the  above  cases,  however,  the 
sight  became  dimmer  after  the  use  of  beUadonna.  On  the 
same  principle,  Adams'  operation  of  dislocating  the  pupil 
has  been  proposed  by  Mr.  Middlemore ;  and  Mr.  Tyrrell* 
informs  us  that  he  has  put  it  in  practice  seven  or  eight 
times,  and  in  each  case  with  benefit,  which  in  two  especially 
was  very  considerable.  In  no  instance  did  any  evil  follow. 
The  operation  consists  simply  in  making  a  puncture,  with 
an  iris  knife  or  the  point  of  a  cataract  knife,  through  the 
cornea  close  to  the  sclerotica,  and  prolapsing  a  portion  of 
the  iris,  so  as  to  bring  the  pupil  from  behind  the  apex  of 
the  cone. 

Hydrophthalmia, 

The  morbid  accumulation  of  watery  fluid  which  consti- 
tutes hydrophthalmia,  may  have  its  seat  in  the  aqueous 

*  A  Practical  Work  on  the  Diseases  of  the  Eye,  &c. ;  vol.  i.  p. 
277.    London,  1840. 
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chambers  {anterior  hydrophthalmia),  or  in  the  vitreous  body 
{posterior  hydropkthalmia),  or  in  both  at  the  same  time 
{general  hydrophthalmia)yOT  it  may  have  its  seat  between  the 
sclerotic  and  choroid  {sub-sclerotie  dropsy),  or  between  the 
choroid  and  retina  {sub-choroid  dropsy). 

Anterior  hydrophthalmia,  or  dropsy  of  the  aqueous  chambers. 
—This,  as  it  occurs  in  consequence  of  comeitis,  has  been 
above  described  (p.  187),  and  it  was  stated  that  the  cornea 
is  increased  in  prominence,  but  not  much  in  diameter.  In 
cases  apparently  not  depending  on  inflammation,  the  cornea 
is  more  increased  in  diameter  than  in  prominence,  and  may 
be  either  still  transparent,  or  cloudy,  or  opaque. 

The  sclerotica  where  it  joins  the  cornea  is  distended,  thin, 
and  of  bluish  colour.  The  conjunctiva  is  pervaded  by  en 
laired  and  tortuous  vessels. 

The  iris  is  more  or  less  affected.  It  has  a  dark,  dead, 
dull  appearance,  and  is  perhaps  found  to  be  tremulous. 
The  pupil  is  usually  in  a  middle  state  between  contraction 
and  dilatation,  is  motionless,  and  has  its  margin  directed 
backwards.  In  the  course  of  the  disease,  it  contracts  adhe- 
sions to  the  crystalline  body,  which  will  probably  be  found 
opaque. 

The  eyeball  is  hard  to  the  touch,  except  in  an  advanced 
stage,  when  it  is  often  soft  from  commencing  atrophy. 

The  patient  experiences  an  uneasy  feeling  of  distension 
in  the  eyeball,  which  he  moves  about  in  the  orbit  with  difl&- 
culty  in  proportion  to  its  enlargement.  Muscae  float  before 
the  eyes,  and  amaurotic  dimness  of  vision  succeeds  to  short- 
sightedness.   Total  blindness  may  at  last  result. 

Causes. — A.  cachetic  state  of  constitution  is  a  predisposing 
cause  of  the  anterior  hydrophthalmia  under  notice.  Its  ex- 
citing cause  is  sometimes  an  injury,  but  in  general  its  aetio- 
logy is  obscure. 

Prognosis, — This  is  in  general  unfavourable.  The  dis- 
ease may  remain  stationary,  with  vision  much  impaired; 
or  the  eye  may  become  partially  atrophied,  or  general 
hydrophthalmia  may  supervene — ^in  either  case  with  total 
blindness. 

Treatment. — The  treatment  above  indicated  for  dropsy  of 
the  aqueous  chambers,  consequent  to  comeitis  or  aquo- 
capsulitis,  viz.,  repeated  evacuation  of  the  aqueous  humour, 
friction  with  mercurial  or  iodine  ointment  round  the  eye, 
blisters  behind  the  ears,  change  of  air,  tonics,  &c.,  may  be 
tried. 
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Dropsy  of  the  aqueous  chambers  sometimes  occurs  con- 
genitall^.  The  cornea  is  more  increased  in  diameter  than 
in  prominence,  and  is  at  the  same  time  opaque  or  cloudy. 

Congenital  dropsy  of  the  aqueous  chambers  with  opacity 
of  the  cornea,  appears  to  be  a  sort  of  imperfect  development 
as  regards  the  opacity,  at  least  a  retention  of  the  foetal 
character  of  the  cornea;  for  in  the  foetus  the  cornea  is 
opaque,  and  becomes  clear  only  towards  the  period  of  birth. 

Congenital  anterior  hydrophthalmia  may  persist  or  pass 
into  general  hydrophthalmia.  In  a  few  instances,  however, 
the  cornea  has,  with  the  growth  of  the  child,  been  found 
gradually  to  clear,  and  vision,  though  myopic,  to  be  ac- 
quired. Mr.  Ware*  relates  several  such  cases,  three  of 
which  occurred  in  one  family.  In  two  of  the  children  the 
opacity  was  quite  removed  in  less  than  a  year ;  in  the  third 
toe  transparency  was  not  complete  until  the  end  of  the 
second  year.  The  comeae  remained  very  prominent,  and 
the  vision  myopic.  In  another  case  both  comefle  were  large, 
prominent,  and  completely  opaque  at  birth.  At  the  end  of 
nearly  three  years,  the  left  cornea  had  become  clear  enough 
to  allow  the  perception  of  large  objects ;  the  opacity  of  t£e 
right  cornea,  though  diminished  round  the  circumierence, 
remained  at  the  centre  so  as  to  obscure  the  greater  part  of 
the  pupil.  In  a  fifth  case,  similar  to  the  preceding,  im- 
provement had,  at  the  end  of  a  year,  proceeded  so  far  in  one 
eye  that  the  circumference  of  the  cornea  was  quite  trans- 
parent, and  the  opacity  so  far  diminished  in  the  centre  that 
the  pupil  could  be  seen.  Improvement  was  less  advanced 
in  tbe  other  eye.  It  is  worthy  of  remark,  that  in  these 
cases,  the  clearmg  of  the  cornea  proceeded  from  the  circum- 
ference towards  the  centre,  a  course  similar  to  what  is 
observed  in  acquired  opacity  of  the  cornea. 

Posterior  hydrophthaJmia,  or  dropsy  of  the  vitreous  body. 
— ^The  anterior  segment  may  be  unchanged,  except  that  the 
iris  is  pressed  towards  the  cornea,  and  the  pupil  wide  and 
motionless.  The  sclerotica  is  distended  and  bluish.  The 
eyeball  is  very  hard,  and  is  with  difficulty  moved  in  its 
socket.  The  vitreous  humour  is  generally  in  a  dissolved 
state. 


*  Observations  on  the  Treatment  of  the  Epiphora,  &c.,  p.  285. 
London,  1818. 


HTDROPHTHALMIA.  20S 

In  the  stage  of  development  of  the  disease,  there  is  very 
severe  pain  in  the  eye,  extending  all  over  the  side  of  the 
head.  Fhotopsy ;  vision,  at  the  same  time,  goes  on  dimi- 
nishing until  all  sensibility  to  light  is  gone. 

Catises. — Little  is  known  of  the  process  leading  to  the 
disease,  farther  than  that  it  is  in  general  dependent  on  a 
cachectic  state  of  constitution. 

The  prognosis  is  altogether  unfavourable. 

Treatment. — The  eye  is  to  he  tapped  through  the  sclero- 
tica and  choroid  where  they  bulge  most,  with  an  iris  knife, 
directed  as  if  towards  the  centre  of  the  eye ;  or  if  there  is 
not  much  bulging  in  view,  about  one-fifth  of  an  inch  behind 
the  margin  of  the  cornea.  Eepeated  tapping  may  be  neces- 
sary, and  if  this  fail,  the  cornea  is  to  be  opened,  and  the 
lens  extracted,  along  with  a  portion  of  the  vitreous  humour 
.  — in  order,  should  flie  opposite  eye  be  sound,  that  the  eye- 
h^  may  shrink  to  a  small  size,  fit  for  the  adaptation  of  an 
artificial  eye. 

When  &e  punctiure  is  made  through  the  sclerotica  and 
choroid,  the  vitreous  humom:  is  apt,  as  above  mentioned  in 
choroid  staphyloma,  to  infiltrate  the  sub-conjunctival  cel- 
lular membrane  to  an  enormous  extent,  sometimes  to  such 
a  degree,  that  the  cornea  is  hid  by  the  sweUing.  In  one 
case  in  which  this  event  happened  in  the  hands  of  Dr. 
Mackenzie,  the  pain  which  ensued  was  severe;  but  the 
dropsy  was  cured  by  the  continued  pressure,  exercised  for 
ten  or  twelve  days  on  the  empty  eyeball,  by  liie  fluid  lying 
under  the  conjunctiva. 

General  hydrophthalmia, — From  the  great  size  the  eye- 
hall  attains,  this  has  been  also  named  Ox^e  or  Buph- 
thalmos.  General  hydrophthalmia  is  a  combination  of  an- 
terior and  posterior  hydrophthalmia.  The  eyeball  is  pro- 
truded i^om  the  socket,  stretching  the  eyelids,  and  is  usually 
more  or  less  disorganised.  Vision  is  extinct.  There  is  no 
remedy  except  evacuation  of  some  of  the  contents  of  the 
eyebaU,  to  relieve  pain,  and  to  efiect  the  reduction  of  the 
eyeball  to  a  small  size  by  the  means  above  mentioned. 

Stib-sclerotie  and  sub-choroid  dropsy  have  been  referred  to 
in  connexion  with  sclerotic  staphyloma  (p.  196,  et  seq.).  The 
form  of  hydrophthalmia  here  to  be  noticed  is  that  in  which 
the  sclerotica  is  unaffected,  but  in  which  there  is  accumu- 
lation of  fluid  between  the  choroid  and  retina,  causing  the 
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latter  to  bulge  forward  in  the  vitreous  humour  now  in  a 
discoloured  state. 

By  means  of  the  ophthalmoscope,  this  bulging  forward, 
as  also  a  tremulous  fluctuating  movement  of  the  retina,  is 
distinctly  seen  in  the  dissolved  vitreous  body,  as  repre- 
sented in  the  annexed  figure,  from  Jaeger,  junr. 


a.  The  bulging  retina.       h  h.  Deposits  of  pigment. 
Fig.  18. 

By  the  pressure  of  the  accumulated  fluid  between  the 
choroid  and  retina,  absorption  of  the  vitreous  humour  is 
apt  to  take  place  altogether.  The  result  is  coarctation  of 
the  retina  into  the  form  of  a  cone,  having  its  base  at  the 
lens,  and  its  apex  at  the  entrance  of  the  optic  nerve.  The 
retina  thus  crumpled  together  appears  as  an  opaque  body 
behind  the  dilated  pupil,  and  has  been  mistaken  sometimes 
for  cataract,  sometimes  for  fungous  disease  of  the  eye. 


Extravasation  of  blood  under  the  conjunctiva  has  been 
named  Hamophthalmm  extemus,  in  contradistinction  to 
eflusion  of  blood  within  the  eye,  which  has  been  named 
Hamophthalmm  intemus. 

Hsemophthalmus  extemus,  called  also  conjunctival  ecchy- 
mosis,  may  be  occasioned  by  various  causes,  such  as  blows 
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on  the  eye  or  its  neighbourhood,  efforts,  purpura.  Its 
occurrence,  in  connexion  with  inflammation,  has  been  above 
noticed  (p.  60).  Sometimes  it  occurs  without  any  evident 
cause. 

Treatment, — Left  to  itself,  the  blood  is  gradually  absorbed ; 
but  the  absorption  appears  to  be  hastened  by  the  applica- 
tion of  the  nitrate  of  sQver  drops,  the  red  precipitate  salve, 
or  the  like. 

ffcBmophtJialmus  intemuSj  when  not  the  immediate  result 
of  injiuy,  most  generally  occurs  in  eyes  already  in  an 
unhealthy  state  from  previous  injury  or  inflammation.  It 
sometimes  supervenes  in  the  coiurse  of  internal  ophthalmia 
(p.  73) ;  and  in  cases  of  females  affected  at  the  same  time 
with  amenorrhoea,  it  has  been  observed  to  reciu:  about  the 
menstrual  period.*  HsBmophthalmus  intemus  may  take 
place  in  consequence  of  unusual  bodily  exertion  f — no  evi- 
dent cause  operating  directly  on  the  eye — and  afterwards 
recur  repeatedly  and  even  periodically.  I  In  purpura  hsemor- 
rhagica,  an  effusion  of  blood  has  occurred  within  both  eyes.  § 

The  appearance  presented  in  hsBmophthalmus  intemus 
is  the  blood,  in  greater  or  less  quantity,  in  the  anterior 
chamber. 

Treatment. — Blood  effused  into  the  eye  is  in  general 
readily  absorbed,  and  considered  by  itself  aloue,  requires  no 
interference,  unless  the  chambers  of  the  eye  be  very  much 
distended,  when  a  pimcture  of  the  cornea  may  be  required 
to  give  it  issue. 

Tn  the  forms  of  hsemophthalmus  just  described,  the  effused 
blood  is  seen  at  a  glance.    Besides  these,'  however,  extrava- 

*  A  very  interesting  case  of  internal  ophthalmia,  attended  with 
aggravation  of  the  symptoms^  and  effusion  of  blood  into  the  anterior 
chamber  at  monthly  periods,  in  a  young  female  in  whom  the  menses 
had  not  yet  regularly  appeared,  has  been  recorded  by  Mr.  Tyrrell  in 
hifl  "  Practical  Work,"  vol.  ii.  p.  40. 

•y  See  Mackenzie's  Practical  Treatise,  3rd  ed.  p.  597. 
i  A  remarkable  case  of  this  is  related  by  Mr.  John  Bell  ("  Prin- 
ciples of  Surgery,"  vol.  iii.  p.  270.     London,  1808),  and  a  somewhat 
similar  one  by  Professor  Von  Walther  (Merkwueridge  Heilung,  eines 
Eiterauges,  p.  61.     Landshut,  1810). 

§  See  a  case  communicated  to  Dr.  Graves  by  Dr.  Boxwell,  of 
Abbeyleiz  (Dublin  Journal  of  Medical  Science,  vo\.  x\.  ^.  ^^^. 
Dublin,  1837). 
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sations  occur  at  the  bottom  of  the  eye  implicating  the  retina, 
which  are  visible  only  by  means  of  llie  ophthalmoscope 
(pp.  30,  74,  et  seq.). 

As  the  conjunctival  ecchymosis  sometimes  presents  itself 
in  connexion  with  inflammation,  sometimes  without  any 
evident  cause  (p.  204),  so  the  extravasations  just  referred  to 
come  on,  some  in  the  course  of  posterior  internal  inflamma- 
tion— some,  suddenly,  without  any  apparent  cause.  The 
existence  of  the  latter  is  first  inmcated  by  the  amaurotic 
symptoms  occasioned  by  the  pressure  on  the  retina. 

The  treatment  must  oe  the  general  antiphlogistic  above 
described  (p.  84,  et  seq.).  See  further  on  the  subject  the 
article  Amaurosis. 


Hydatid  {cysticercus  ceUulosa)  in  the  anterior  chamber.* 

Five  cases  at  least  are  on  record  in  which  a  living  hydatid, 
floating  free  in  the  aqueous  humour,  was  observed.  In  a 
sixth  case,  a  hydatid  was  discharged  through  an  incision  in 
the  cornea,  made  for  the  purpose  of  evacuating  the  aqueous 
humour ;  but  its  existence,  while  actually  within  the  eye, 
was  not  recognised,  in  consequence  of  opacity  of  the  cornea, 
from  chronic  inflammation. 

In  the  first  case,  which  is  recorded  by  Dr.  W.  Soemmering 
(Isis  von  Oken,  1830),  and  the  subject  of  which  was  a  healthy 
girl  of  eighteen,  the  hydatid  was  discovered  soon  after  an 
ophthalmia.  The  subject  of  the  second  case,  which  occurred 
in  1833,  and  which  was  first  described  by  Mr.  Logan,  sub- 
sequently by  Dr.  Mackenzie  (Med.  Gaz.  vol.  xii.,  and  Trea- 
tise, &c.),  was  a  healthy-looking  girl,  seven  years  of  age. 
In  this,  as  in  Soemmering's  case,  the  hydatid  appeared  after 
ophthalmia,  in  consequence  of  which  there  was  slight  opacity 
of  the  cornea. 

This  latter  case  I  had  the  opportunity  of  examining  and 
attending  after  the  operation.  The  tail-vesicle  of  the  animal 
was  about  one-sixth  of  an  inch  in  diameter,  semi-trans- 
parent, and  might  be  seen  sometimes  contracting,  some- 
times expanding,  and  at  the  same  time  imdergoing  slight 
changes  of  form.  The  body  and  head  were  sometimes 
retracted  within,  sometimes  protruded  from  the  tail-vesicle, 

*  Hydatids  in  the  cellular  substance  of  the  eyelids^  and  under  the 
conjunctiva,  are  spoken  of  below. 
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the  paa*t  of  which  connected  with  the  hody  and  head,  was 
always  the  most  depending.  When  the  hody  and  head  were 
protruded,  and  hanging  downwards,  the  animal  resemhled 
a  miniature  halloon. 

The  third  case  is  thus  described  by  Dr.  Mackenzie,^:  in 
whose  practice  it  occurred : — 

Elizabeth  Gordon,  aged  sixteen  years,  applied  at  the 
Glasgow  Eye  Infirmary,  on  the  26th  September,  1848,  on 
account  of  obscurity  of  vision  in  her  left  eye.  In  the  ante- 
rior chamber,  close  in  front  of  the  pupil,  which,  in  a  bright 
light,  it  completely  covered,  lay  a  spherical  body,  about  one- 
eighth  of  an  inch  in  diameter,  semi-transparent,  and  having 
a  good  deal  the  appearance,  at  first  view,  of  the  nucleus  of 
the  crystalline  lens.  On  observing  it  for  some  little  time  it 
was  evident  that  it  was  a  vesicle,  changing  occasionally  its 
form  and  position,  and  protruding  by  times  from  its  lower 
edge  an  opaque  white  mament.  The  part  first  mentioned 
was,  in  fact,  the  tail-vesiole  of  a  cysticercus  cellulosee,  and 
the  latter  its  body  and  head.  The  head  was  seen  to  be 
occasionally  thrust  down  nearly  to  the  bottom  of  the  ante- 
rior chamber,  and  then  drawn  up  completely  into  the  tail- 
yesicle. 

The  patient  stated,  that  about  the  middle  of  June  the 
left  eye  had  been  afiected  with  infiammation,  which  con- 
tinued for  about  three  weeks,  and  was  removed  after  the 
application  of  a  poultice  of  rotten  apples,  immediately  after 
^mich  the  hydatid  was  noticed. 

She  seemed  in  good  health,  but  stated  that  she  had  never 
been  robust,  and  when  a  child  had  been  troubled  with 
ascarides  and  lumbrici. 

In  general  the  patient  made  no  complaint  of  pain.  Of 
the  motions  of  the  hydatid  she  was  quite  unconscious. 

The  foiuth  case  also  occurred  to  Dr.  Mackenzie  shortly 
after  the  preceding.  The  subject  was  a  man  from  the 
north  of  England. 

The  fifth  case  occurred  about  ten  years  ago,  at  the  Westmin- 
ster Ophthalmic  Hospital,  and  the  hydatid,  after  extraction, 
was  brought  to  me  bv  Mr.  Canton  for  examination,  to  whose 
kmdness  I  am  indebted  also  for  having  subsequently  had 
an  opportunity  of  seeing  the  patient,  who  was  a  boy  about 

*  Case  of  cysticercns  cellnlossB  in  the  anterior  chamber  of  the 
human  eye.    In  Med.-Chir.  Tians.  vol.  zxzii.    1849. 
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ten  years  of  age.  I  found  the  cornea  semi-opaque  and 
vascular,  and  increased  both  in  diameter  and  prominence. 

The  hydatid  in  this  case  was  more  than  double  the  size 
of  that  m  the  preceding,  and  its  appearance  at  first  sight 
suggested  the  iaea,  that  it  was  the  lens  and  vitreous  body — 
the  former  opaque  and  contracted,  the  latter  shrivelled,  by 
the  draining  away  of  the  contained  humour ;  but  a  slight 
examination  of  tne  body  was  sufficient  to  point  to  its  true 
nature,  which  a  microscopical  dissection  confirmed. 

Treatment. — In  Soemmering*s  case,  uneasiness  was  ex- 
perienced from  the  presence  of  the  animal  in  the  eye  only 
when  it  moved.  Increasing  in  size,  however,  it  was  removed 
by  Dr.  Schott,  who,  having  made  a  small  section  of  the 
cornea,  introduced  a  pair  of  hooked  forceps  into  the  anterior 
chamber,  seized  the  hydatid,  and  extracted  it  alive. 

In  Mr.  Logan's  case,  no  imeasiness  was  at  first  ex 
perienced,  but  subsequently  pain  and  redness  of  the  eye 
setting  in,  an  attempt  was  made  by  Dr.  Kobertson,  of 
Edinburgh,  to  extract  the  animal.  In  consequence,  how 
ever,  of  the  unsteadiness  of  the  child,  the  operation  did  not 
turn  out  well ;  the  lens  escaped,  the  iris  protruded,  and  the 
hydatid  was  ruptured,  but  the  shreds  of  it  were  eventually 
removed.  After  the  operation,  I  attended  the  case  in 
Dr.  Robertson's  absence.  The  eye  healed,  with  a  broad 
cicatrice  of  the  cornea,  and  the  pupil  remained  contracted, 
distorted,  and  obstructed  with  opaque  capsule. 

In  operating  on  Elizabeth  Gordon,  Dr.  Mackenzie  imi- 
tated the  plan  followed  by  Dr.  Schott  in  Soemmering's  case, 
except  that  he  used  Schlagintweit's  hook  instead  of  forceps 
for  seizing  the  hydatid. 

"  I  made,"  says  Dr.  M.,  "  a  puncture  with  Beer's  pyra- 
midal knife,  at  the  temporal  edge  of  the  cornea,  to  the 
extent  of  ^  of  an  inch.  A  little  of  the  aqueous  humour 
escaping  as  I  withdrew  the  knife,  the  tail-vesicle  of  the 
hydatid  became  flattened  and  much  expanded  between  the 
iris  and  cornea.  I  immediately  passed  Schlagintweit's  hook 
through  the  wound,  seized  the  body  of  the  hydatid  with  it, 
and  easily  withdrew  the  animal  entire.  The  iris  protruded 
somewhat  through  the  wound,  but  was  readily  reduced  by 
friction  through  the  medium  of  tlie  upper  eyelid,  so  that  the 
pupil  resumed  its  natural  form  and  place.  The  patient  was 
sent  to  bed,  and  ordered  to  keep  her  eyes  shut,  and  the  left 
eje  covered  with  a  wet  rag. 
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"  Next  day  the  patient  felt  quite  well ;  the  eye  appeared 
natural,  and  she  said  she  saw  as  well  with  it  as  the  other. 
No  reaction  followed,  and  she  was  dismissed  on  the  21st 
October." 

In  the  treatment  of  his  second  case,  Dr.  Mackenzie  followed 
the  same  plan,  and  was  equally  successful. 

The  sixth  case  is  recorded  by  Dr.  A.  von  Graefe,  of  Berlin, 
who  has  also  related  four  cases  in  which,  by  means  of  the 
ophthalmoscope,  he  detected  a  cysticercus  deep  in  the  eye. 
In  one  of  these  cases  the  hydatid  was  in  the  vitreous  himioiu: 
behind  the  lens ;  in  the  other  three  it  lay  on  the  retina,  and 
destroyed  vision. 

Among  the  cases  mentioned  in  the  last  edition  of  this 
treatise  was  one  recorded  by  Neumann  in  Bust's  Magazine, 
vol.  xxxiii.  Dr.  Mackenzie,  however,  has  shown  that  the 
supposed  hydatid  was  merely  the  lens  dislocated  into  the 
anterior  chamber.  The  patient  was  a  scrofulous  boy,  fourteen 
years  of  age.  The  lens  sUpped  back  into  the  pupil  while 
this  was  dilated  by  belladonna,  and  was  retained  there ;  the 
pupil  appearing  to  have  contracted  aroimd  it.  Severe  pain 
came  on.  A  needle  was  passed  through  the  cornea,  the  body 
disengaged  from  the  pupil,  and  couched,  but  on  the  third 
day  aflber  this,  violent  innammation  of  the  eyeball  took  place, 
which  ended  in  suppiuration. 

Appia  has  pubhshed  a  case  of  cysticercus  in  the  cornea. 
In  horses  in  India,  during  the  cold  season,  a  species  of 
filaria,  or  thread-worm,  about  an  inch  long  and  whitish, 
moving  freely  about  in  the  anterior  chamber,  is  not  un- 
frequently  observed.  In  horses  in  Europe,  instances  of  the 
same  thing,  though  not  unknown,  are  rare.  The  worm, 
unless  extracted,  excites  infiammaticm  of  the  eye  with  dim- 
ness of  the  cornea.  Extraction  is  effected  thi'ough  a  small 
incision  of  the  cornea,  the  aqueous  humom-,  as  it  escapes, 
carrying  the  animal  along  with  it. 

No  instance  is  known  of  a  filaria  in  the  anterior  chamber 
of  the  human  eye,  but  filarial  have  been  met  with  in  catarac- 
tous  lenses,*  after  extraction,  as  also  monostomata  and 
distomata.  These,  however,  were  not  recognizable  while 
within  the  eye,  having  been  discovered  only  on  minute 
examination  of  the  extracted  lens  with  magnifying  glasses. 
They  do  not  appear  to  be  of  any  practical  consequence. 

*  Ab  win  be  mentioned  below,  a  species  of  filaria  baA  q\aq  X^^^'ss. 
found  under  the  conjunctiva  of  ibe  human  eye. 


210  NOM'MALIONANT  TUMOUBS  OF  THE   EYEBALL. 


Non-maUgnant  tumours  of  the  eyeball. 

Various  kinds  of  growths,  cysts,  &c.,  are  met  with,  some- 
times comiected  with  the  sclerotica  and  cornea,*  sometimes 
with  the  iris,  sometimes  with  the  ciliary  hody  and  choroid, 
sometimes  with  the  retina  and  the  vitreous  hody. 

In  regard  to  non-malignant  growths  connected  with  the 
retina  and  the  vitreous  hody,  it  is  to  he  ohserved,  that  they 
give  rise  to  a  yellow  shining  metallic  appearance,  sometimes 
traversed  hy  bloodvessels,  at  the  bottom  of  the  eye.  A 
similar  appearance  is  presented  in  incipient  cases  of  medul- 
lary fungus  of  the  retina,  and  is  not  uncommon  after  injury 
of  the  eyeball. 

These  different  cases  have,  therefore,  often  been  con- 
founded together.  Indeed,  the  appearance  in  question  used  to 
be  considered  so  certainly  pathognomic  of  medullary  fungus 
of  the  retina,  that  every  case  in  which  it  presented  itself  was 
pronounced  to  be  one  of  this  formidable  disease.  It  having 
been  observed,  however,  that  many  such  cases,  being  len 
alone,  eventually  so  far  did  well,  that  the  disease  did  not  go 
on  to  the  destruction  of  the  patient,  but  ended  merely  m 
atrophy  of  the  eyeball,  siurgeons  are  now  agreed  that,  though 
suspicious,  the  yellow  appearance  at  the  bottom  of  the  eye 
does  not  always  indicate  medullary  ftingus. 

It  must  be  confessed,  however,  that  &ere  is  in  general  no 
certain  means  of  determining  the  nature  of  the  case  a  priori. 
It  is  rather  by  its  result  that  we  pronounce  on  the  point. 
It  may  be  observed,  however,  that,  in  some  cases,  the  ter- 
mination of  which  in  atrophy  of  the  eyeball  proved  their 
non-malignant  nature,  the  diseased  appearances  presented 
themselves  sifter  injury  of  the  eyeball,  and  were  from  the 
first  attended  by  inflammation.  In  such  cases  the  pupil 
was  of  medium  size,  and  as  atrophy  of  the  eyeball  proceeded, 
the  iris  became  wrinkled,  its  middle  part  sunk  in,  and  its 
pupillary  margin  projecting  forwards. 

Treatment. — ^For  the  treatment  of  the  various  kinds  of 
growths  under  consideration,  no  general  rule  can  be  laid 
down.  Ofl«n  the  best  practice  is  not  to  interfere  with  them 
except  when  external.  Atrophy  of  the  eyeball  is  in  general 
the  common  and  most  desirable  result  of  internal  growths. 

*  The  sclerotica  and  coraea  are  more  or  less  involved  in  the 
growths  and  tamours  of  the  ocular  conjunctiva.     See  below. 


NON-MALIGNANT  TUMOURS   OF  THE    EYEBALL.  211 

In  illustration  of  the  treatment  of  cysts  in  connexion  with 
the  iris,  the  following  cases  are  given : — 

In  one  case,  a  cyst,  of  the  size  of  a  small  pea,  and  glisten- 
ing like  tendon,  formed  in  connexion  with  the  iris  of  a  boy, 
an  apprentice  to  a  blacksmith,  some  months  after  severe 
inflammation,  produced  by  a  small  particle  of  hot  iron, 
which  penetrated  the  cornea  and  lodged  in  the  iris.  In 
another  case,  the  subject  of  which  was  a  girl,  about  nine 
years  of  age,  a  similar  disease  occurred  a  few  months  after 
mflammation  brought  on  by  the  eye  being  struck  with  some 
bearded  com.  In  both  cases  the  cyst  was  removed  by  opera- 
tion. In  the  first  case  the  patient  did  not  retain  useful 
vision  afterwards.  In  the  second,  iritis  came  on,  to  which 
was  soon  joined  sympathetic  iritis  in  the  other  eye.  The 
inflammation  was  eventually  stopped,  and  the  eye  secondaiily 
afiected  recovered;  but  that  on  which  the  operation  had 
been  performed  retained  the  power  to  perceive  large  objects 
only.* 

In  a  third  case,  a  lady  was  affected  with  considerable  pain 
in  one  of  her  eyes,  which,  on  examination,  presented  a  small 
vesicle  protrudmg  from  the  posterior  into  tiie  bottom  of  the 
anterior  chamber,  under  the  ciliary  margin  of  the  iris.  The 
vesicle  gradually  increased,  separatmg  the  iris  more  and 
more  from  the  choroid,  and  the  pain  became  severe.  The 
venele  or  encysted  tumour  was  punctured  with  the  iris  knife 
through  the  cornea.  A  minute  quantity  of  fluid  was  dis- 
charged from  the  cyst,  which  immediately  contracted  so 
much  that  it  was  no  longer  visible.  The  pain  was  removed. 
The  cyst,  however,  filled  again  with  fluid,  and  again  appeared 
in  its  former  situation,  but  larger  than  before.  It  was  punc- 
tured a  second  and  a  third  time  at  intervals  of  six  and  eight 
weeks.  After  the  third  puncture  it  did  not  fill  again.  The 
iris  returned  to  its  natural  place ;  the  pain  ceased  entirely ; 
and  vision  was  preserved.f 

A  boy,  about  five  years  old,  was  received  into  University 
College  Hospital,  with  a  cyst  in  the  left  eye,  similar  to  the 
preceding.  It  protruded  from  the  posterior  into  the  anterior 
chamber,  the  lower  part  of  the  iris  having  become  detached 
from  its  ciliary  connexion,  and  pushed  upwards. 

About  a  year  and  a  half  before,  the  child  had  accidently 

•  Tyrreirs  Practical  Work  on  the  Eye,  vol.  i.  p.  368,  et  seq. 
t  Mackenzie's  Practical  Treatise  on  the  Diseases  oi  \\ie  ^^'^> 
8rd  ed.  p.  604. 

P  % 
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thrust  the  point  of  a  fork  into  the  left  eye.  From  the  im- 
mediate effects  of  this  injury  recovery  took  place  in  about 
three  weeks.  A  small  opacity  at  the  lower  margin  of  the 
cornea,  close  to  its  junction  with  the  sclerotica,  indicated 
where  the  wound  had  been  inflicted.  From  that  time  the 
eye  continued  well  until  about  two  months  before  his  ad- 
mission into  the  hospital,  when  an  attack  of  inflammation 
came  on,  attended  by  intolerance  of  light  and  lacrymation. 

The  cyst  was  punctured  through  the  cornea,  and  a  con- 
siderable quantity  of  fluid  evacuated,  whereupon  the  deli- 
cate waU  fell  collapsed  to  the  bottom  of  the  anterior  cham- 
ber, while  from  day  to  day  the  detached  portion  of  iris  re- 
gained its  natural  position,  and  the  pupil  its  form  and  size. 

Some  time  after,  however,  about  six  weeks  from  the  time 
the  first  puncture  was  made,  the  cyst  had  again  filled,  so 
that  it  was  considered  advisable  to  repeat  &e  operation. 
Three  or  four  davs  after  this  inflammation  came  on,  and  a 
small  quantity  of  yellow  matter  appeared  at  the  bottom  of 
the  collapsed  cyst.  The  inflammation  and  deposit  of  matter 
having  increased,  leeches  and  warm  fomentations  to  the 
eye,  and  small  doses  of  calomel  three  times  a  day,  were 
ordered.  The  inflammation  now  subsided,  and  the  matter 
of  the  cyst  worked  its  way  outwards,  and  some  of  it  was 
evacuated  at  the  junction  of  the  cornea  and  sclerotica  by  a 
narrow  outlet,  a  mode  of  evacuation  of  matter  from  the 
anterior  chamber,  such  as  I  have  seen  before  in  cases  of 
iritis,  with  abscess  at  the  ciliary  margin  of  the  iris.  After 
this,  the  cyst  collapsed,  and,  together  with  the  rest  of  the 
matter,  gradually  disappeared  to  a  mere  trace  at  the  bottom 
of  the  anterior  chamber.  The  pupil  regained  its  natural 
size  and  form,  and  the  sight  was  perfectly  retained. 


Scirrhus  of  the  eyebaU.* 

Under  the  name  of  smrrhus  of  the  eyeball,  some  authors 
describe  a  disorganized  state  of  it,  characterized  by  its  bdng 
mis-shapen  and  indiutited,  shrunk  in  size,  or  if  enlarged, 
but  little  so,  whilst  its  natural  structure  is  replaced  by  one 
having  the  characters  of  scirrhus — ^by  its  being  the  seat  of 
burning  heat  and  lancinatmg  pain,  and  attended  by  hemi- 
crania  in  nocturnal  paroxysms — by  its  being  slow  in  its 

*  Hard  cancer  of  the  eyeball. 
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progress,  occurring  in  advanced  life,  in  women  rather  than 
in  men — continuing  long  without  ulceration,  and  without 
any  implication  of  the  eyelids  and  ueighboiuing  parts, 
tibough  eventually  ulceration  of  the  eyeball,  and  implication 
of  the  neighbouring  parts  may  take  place,  and  the  whole  eye 
thus  become  the  seat  of  open  cancer,  the  neighbouring  lym- 
phatic glands  of  head  and  neck  being  at  the  same  time  en- 
higed,  hard,  and  painful.  But  such  a  disease  of  the  eyeball 
occurring  primarily,  does  not  appear  to  be  common.  See 
Cancer  of  the  eyelids. 


MeduUary  or  enoephaloidfungw  of  the  eyeb(Ul.* 

EncephaJoid  fimgus  of  the  eyeball  occurs  principally  in 
early  childhood,  though  not  exclusively  confined  to  that 
period  of  life,  and  has  its  origin  generally  in  the  optic  nerve, 
and  within  the  eye,  though  sometimes  outside  the  eyeball, 
springing,  perhaps,  tem  the  sclerotica,  and  implicating  the 

oomea.  .     ,     .    . 

In  encephaloid,  originating  m  the  retina,  three  principal 
8ta08s  axe  recognized.  In  the  first  stage  the  eyebfidl  is  still 
^its  natural  size  and  general  appearance,  except  that  the 
papil  is  more  or  less  dilated,  and  tiirough  it  a  brilliant  re- 
flection from  the  bottom  of  the  eye  is  seen.  In  the  second 
ftaae  the  diseased  growth,  though  still  confined  within  the 
^cs  has  advanced  towards  the  anterior  part  of  the  eye- 
ball which  has  become  bloodshot,  and  more  or  less  enlarged 
tnd*  mis-shapen  from  distension.  In  the  third  stage,  the 
^cshave  ^ven  way,  and  the  tiunour  protrudes  in  the 

F-^^S^^Through  the  pupil,  which  is  more  or  less 
Aiof^  ir^ular,  and  either  sluggish  or  altogether  immov- 
SSfoV  moveable  only  in  concert  with  the  pupil  of  the 
^vw,  ur  X"  ^ere  is  seen,  under  certam  lights,  a  whitish- 
«Mmd  ®y®'  ^dish-yellow  reflexion  from  the  bottom  of  the 
yeUow  or  T&ui^  resembling  that  in  the  eye  of  the  cat.  TMs, 
Sl^'i^^amination,  is  perhaps  discovered  to  be  owing  to 
m  Close  e^  ^^  ^^  adventitious  substance  in  the  form  of  a 
^  Pl^?ilated  tumour,  apparently  arising  from  some  part 
OTiaii  lOD^AA*  -  vessels  are  sometimes  seen  ramifying 

of  the  retina-     •^•^ 

on  it. 

*  Soft  cancer— Fungiifl  hematodeB. 
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The  vision  of  the  eye  may  be  lost  from  the  first,  or  it  may 
be  still  partially  retained,  objects  being  seen  in  certain 
directions.  There  is  in  general  no  pain,  unless  there  be, 
as  is  sometimes,  though  not  generally  the  case,  attendant 
inflammation,  when,  as  accompaniments  of  this,  there  are 
epiphora,  intolerance  of  light,  and  headache. 

Second  stage. — ^The  disease  may  remain  in  this  state  for 
months,  or  even  two  or  three  years ;  but,  sooner  or  later, 
the  morbid  growth  begins  to  increase,  and  continues  to  do 
so  sometimes  with  such  rapidity,  that  in  the  course  of  a  few 
weeks  perhaps  it  will,  at  the  expense  of  the  vitreous  humour, 
have  advanced  to  the  front  of  ttie  eye,  raessing  the  lens  and 
discoloured  iris  against  the  cornea.  The  eye  is  now  more 
or  less  inflamed. 

The  advancing  growth  is  seen  through  the  now  much- 
dilated  pupil  to  be  more  or  less  distinctly  lobulated,  and  to 
have  bloodvessels  ramifying  on  its  surface. 

By-and-by  the  lens  become  opaque  and  amber-coloured. 
The  growth  being  thus  concealed,  and  the  general  appear- 
ance of  the  eyeball  not  being  as  yet  very  much  changed, 
cases  in  this  part  of  their  progress  have  been  mistaken  for 
cataract,  and  attempts  made  to  operate. 

The  eyeball  gradually  becomes  more  and  more  enlarged 
and  mis-shapen  from  distension,  by  the  increasing  growth 
of  the  tumour,  and  pervaded  by  varicose  vessels.  The 
cornea  is  much  increased  in  diameter,  vasculai*,  and  more  or 
less  opaque,  and  ulcerates ;  whilst  the  sclerotica,  the  boun- 
dary between  which  and  the  cornea  is  no  longer  visible, 
attenuated  and  discoloured,  bulges  out  here  and  there.  In 
this  state,  the  eyeball  protrudes  from  the  orbit,  and  is  ready 
to  burst ;  perhaps  the  attenuated  sclerotica  has  at  some  part 
actually  given  way,  and  the  tumour,  retained  by  the  con- 
junctiva alone,  appears  both  to  the  sight  and  the  touch 
something  like  an  abscess. 

The  eyelids  are  distended,  swollen,  and  pervaded  by  en- 
larged veins. 

Besides  pain  in  the  eye,  and  perhaps  intolerance  of  light, 
with  epiphora,  there  is  pain  chiefly  in  the  forehead,  vertex, 
and  nape,  occurring  in  paroxysms,  which  are  more  severe 
during  the  night  than  during  the  day. 

There  is  general  constitutional  disturbance,  costiveness, 
nausea,  thirst,  loss  of  appetite,  restlessness,  fever,  delirium. 

Hiird  stage. — ^The  cornea  giving  way,  a  fetid,  bloody, 
jellowish  fluid,  together  with  the  lens,  if  this  has  not  hoen 
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already  absorbed,  is  discharged,  with  some  alleyiation  to  the 
sufferings  of  the  patient.  The  tumour  now  protrudes  in  its 
well-known  form  of  bleeding  brain-Hke  fungus.  When  it 
bursts  through  the  sclerotica,  it  may  be  retained,  as  above 
said,  for  some  time,  by  the  conjimctiva;  but  this  at  last 
giving  way,  it  protrudes :  severe  pain  attends  this  process. 

The  eyelids  are  now  greatly  distended,  everted,  uvid,  and 
pervaded  by  large  tortuous  veins 

The  lymphatic  glands  of  the  cheek  and  neck  enlarge. 

The  other  e^e  frequently  becomes  affected,  and  tlmt  even 
at  an  early  period.  Both  eyes  may  be  nearly  equally  affected 
in  the  first  stage  of  the  disease. 

Under  the  bleeding,  sloughing,  ulceration,  and  discharge, 
of  which  the  fungus  is  the  seat,  and  the  pain  and  consti- 
tutional disturbance,  the  patient  sinks  comatose  or  con- 
vulsed. 

Though  medullary  fungus  has  been  foimd  by  Mr.  Travers 
to  arise  in  every  structure  of  the  eyeball  except  the  lens  and 
oomea,  it  nevertheless  generally  has  its  origin  in  the  optic 
nervous  apparatus ;  the  other  structures  of  the  eyeball  sub- 
sequently becoming  infiltrated  with  the  morbid  matter. 
The  optic  nerve  has  been  found  frequently  on  dissection  to 
be,  in  addition  to  the  retina,  affectea  to  a  greater  or  less  ex- 
tent, even  its  cerebrsd  portion,  and  in  some  cases  the  brain 
is  itself  implicated.  As  a  consequence  of  the  intra-cranial 
disease,  death  by  coma  may  occur  before  the  disease  of  the 
eyeball  has  reached  the  fungous  stage. 

In  some  cases,  the  morbid  growth,  instead  of  arising 
from  the  optic  nerve  within  the  eye,  and  giving  rise  to  the 
symptoms  above  detailed,  arises  from  the  optic  nerve  before 
its  entrance  into  the  eye.  In  this  case  the  tumour  pushes 
the  eyeball  before  it,  expandiag  and  enlarging  the  eyehds, 
and  at  last  protruding  from  between  them,  but,  being  covered 
by  the  conjimctiva,  it  does  not  show  itself  in  the  form  of  a 
fungus  until  ulceration  of  that  membrane. 

In  the  dissection  of  the  bodies  of  those  who  have  sunk 
under  encephaloid  disease  of  the  eye,  the  same  morbid 
degeneration  has,  in  many  cases,  been  found  implicating 
other  organs,  such  as  the  testicle,  the  viscera  of  the  thorax, 
or  abdomen. 

Causes. — ^The  scrofulous  diathesis,  being  often  presented 
by  those  who  are  the  subjects  of  encephaloid  cancer,  has 
been  viewed  in  the  hght  oif  a  predlspo^g  cause,  but  scro- 
fula is  coimnon,  and  the  disease  in  question  rare.    It  occinrs 
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principally  in  early  age,  as  above  said.  Mr.  Travers  has 
even  seen  it  congenital.  Males  have  been  found  more  fre- 
quently the  subjects  of  it  than  females.  As  to  exciting 
cause,  none  has  with  certainty  been  detected. 

Diagnosis. — ^The  characters  above  given  of  encephaloid 
disease  of  the  eyeball  in  the  early  stage,  are  not  perfectly 
diagnostical  of  it,  for,  as  ah-eady  stated,  very  similar  cha- 
racters, viz.,  the  yellow  shining  metallic  appearance  at  the 
bottom  of  the  eye,  traversed  sometimes  by  red  vessels,  may 
be  presented  by  cases  which,  as  is  now  known  by  multiplied 
experience,  are  not  malignant.  The  characters  even  of  the 
second  stage  have  been  seen  by  Dr.  Mackenzie,  presented  in 
a  more  or  less  well-marked  manner  by  ncm-malignant  disease 
of  the  eye.  In  the  third  stage,  the  natiu«  of  the  disease  can 
scarcely  be  mistaken;  but  even  in  the  earlier  stages,  the 
diagnosis  is  of  no  great  practical  importance,  as  nothing 
more  in  the  way  of  treatment  ought  to  be  done  than  in  the 
non-malignant  cases. 

Prognosis. — This  is  in  the  last  degree  nnfavourable. 
Neither  medicine  nor  the  knife  is  of  any  avail  in  true  ence- 
phaloid disease. 

Treatment. — Cases  in  which  the  appearance  belonging  to 
the  early  stage  of  encephaloid  tumour  existed,  have  some- 
times turned  out  so  far  well,  that  the  eyeball  has  become 
atrophic.  Long  alterative  courses  of  mercunr  having  been 
used  in  such  cases,  it  might  be  said,  as  Mr.  Travers  re- 
marks, that  they  were  examples  of  malignant  disease,  ar- 
rested by  this  treatment,  and  not  mere  examples  of  non- 
malignant  disease,  which  would  have  had  the  same  termina- 
tion without  such  treatment. 

However  this  may  be,  alteratives,  the  occasional  applica- 
cation  of  leeches,  with  careful  regulation  of  the  bowels,  diet, 
and  regimen,  constitute  the  only  ^atment  which  experience 
shows  is  admissible.  Extirpation  of  the  eyeball  has  been 
too  generally  unsuccessftil  to  allow  us  to  hope  anything 
from  such  a  resource.  The  few  cases  recorded  as  recoveries 
after  extirpation,  there  is  every  reason  to  beheve  were  not 
cases  of  true  encephaloid,  but  merely  of  non-malignant 
disease  above  noticed  (pp.  189, 190),  and  which  would  have 
undergone  a  spontaneous  cure  by  atrophv  whether  they  had 
been  left  to  themselves,  or  subjected  to  the  treatment  above 
mentioned  as  the  only  one  admissible. 

In  the  advanced  stages  of  the  disease,  anodynes  are  re- 
quired, both  internally  and  externally. 
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The  following  ease  affords  a  good  illustration  of  the  pro- 
gress of  encephaloid  disease  of  the  eyeball : — 

The  patient  was  a  girl  about  six  years  old,  but  very  Httle 
for  her  age.  When  I  first  examined  the  eye,  I  perceived  a 
whitish-yellow  lobulated  tumour  growing  forward  from  the 
lower  and  outer  part  of  the  bottom  of  the 
eye.  (Fig.  19.)  Towards  the  lower  part 
01  the  prominent  surface  there  was  a  vas- 
cular spot.  Pupillary  margin  of  the  iris 
bordered  with  uvea.  The  pupil  was  na- 
tural— contracted  imder  the  influence  of 
light,  and  was  dilatable  by  belladonna.  Fig.  19. 

TTie  lens  unaffected.    The  diameter  of 
the  cornea  was  somewhat  enlarged,  and  the  adjacent  sclero- 
tica appeared  sUghtly  distended,  besides  being  dark  and 
dirty-looking. 

Objects  JSelow  and  to  the  temporal  side  could  be  seen, 
showmg  that  the  upper  and  inner  part  of  the  retina  was  as 
yet  unaffected.    No  pain. 

Otherwise  healthy — mother's  family  consumptive. 

Had  several  falls  down  stairs,  before  the  disease  of  the  eye 
was  discovered. 

Three  months  after  this,  my  report  states : — Of  late  the 
eye  has  become  vascular. 

Si^t  appears  to  be  quite  extinguished. 

About  a  week  ago  ike  general  health  became  suddenly 
disordered — costiveness,  siclmess  at  stomach,  and  tendency 
to  vomit  took  place,  witii  thirst  and  loss  of  appetite. 

The  child  complains  of  pain  in  the  orbit  and  head.  Is 
drowsy — apt  to  stumble.     Strength  diminished. 

On  examination,  I  found  the  eyeUds  red,  and  somewhat 
swollen — upper  cannot  be  readily  raised.  Eyeball  rather 
larger,  and  more  prominent.  The  pupil  somewhat  dilated, 
and  immovable  by  the  stimulus  of  light.  The  iris  of  a 
greenish  coloin:,  and  its  pupillary  margin  bordered  with 
uvea.  The  tumour  in  the  interior  not  much  changed,  so 
far  as  I  could  determine,  the  child  not  permitting  a  sufficient 
examination. 

Although  sight  appeared  to  be  extinguished,  there  was 
some  intolerance  of  Ught. 

About  nine  months  after  the  last  report,  that  is  about  a 
year  after  I  first  saw  the  child,  a  fungus  protruded  at  the 
junction  of  the  sclerotica  and  cornea,  which  gradu^H^  m- 
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creased  in  size.  Some  bleeding  and  sloughing  from  the 
fungus  took  place,  but  not  much.  . 

Eight  months  afterwards  the  child  died  convulsed  and 
exhausted. 

On  dissection,  the  fungus  was  found  springing  from  the 
bottom  of  the  eyeball.  The  optic  nerve  was  increased  in 
thickness,  and  the  seat  of  the  same  degeneration,  and  con- 
tinuous with  a  large  tumour  of  the  same  kind  at  the  base  of 
the  brain. 

The  external  tumour  was  half  the  size  of  my  fist,  and 
black. 


MeUmom  of  the  eyeball. 

Melanosis  of  the  eyeball  occurs  in  the  middle  period  of 
life,  more  frequently  in  females  than  males,  and  is  in  general 
slow  in  its  progress. 

According  to  the  part  of  the  eyeball  in  which  it  arises,  so 
do  the  appearances  differ  which  present  themselves  at  the 
commencement,  and  the  degree  in  which  vision  is  impaired. 
If  the  morbid  growth  has  its  origin  in  the  coats  of  the  eye- 
ball, in  the  region  of  the  cUiaiy  body  for  example,  it  first 
makes  its  appearance  shining  through  the  sclerotica,  in  the 
form  of  one  large  or  several  small  blackish  elevations  near 
the  margin  of  the  cornea,  the  white  of  the  eye  presenting 
there  enlarged  and  varicose  vessels.  The  presence  of  the 
tumour  behind  the  iris  is  perhaps  indicated  by  that  mem- 
brane being,  at  the  corresponding  place,  pressed  forward. 

Perhaps  there  is  actual  detachment  of  the  circumference 
of  the  iris  at  the  place,  and  the  dark  mass  seen  making  its 
appearance  from  behind.  In  one  such  case,  the  lens  had 
become  cataractous ;  in  another,  it  had  remained  transpa- 
rent, and  vision  was  still  in  some  degree  retained.  If  the 
morbid  growth  arise  from  the  bottom  of  the  eye,  there  is 
first  seen  through  the  dUated  pupil,  a  slate-coloured  brown- 
ish tumour,  deep  in  the  interior  of  the  eyeball,  urdess  the 
lens  have  become  opaque.  This  state  is  attended  with  loss 
of  vision.  The  disease  proceeding,  the  eyeball  becomes  en- 
larged, and  the  black  tumour  at  last  presents  itself  at  some 
part  of  its  surface. 

There  are  now,  in  consequence  of  the  distension,  inflam- 
mation and  pain  in  and  aroimd  the  eye;  and  at  last  the 
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coats  of  the  eyeball,  where  the  tumour  presents,  generally 
the  sclerotica  near  the  cornea,  gives  way,  and  a  black  fluid 
is  first  discharge^,  followed  hj  the  protrusion  of  a  black  or 
brown  fungous  tumour.  This  tumour  does  not  in  general 
attain  an^  great  size.  It  seldom  bleeds  much,  though  the 
contrary  is  sometimes  the  case ;  but  it  may  throw  off  con- 
sidefuble  quantities  of  black  matter  by  sloughing.  The  pro- 
per structure  of  the  eyeball  becomes  atrophic,  being  in  a 
great  measure  replaced  by  the  morbid  growth,  which  may 
at  the  same  time  implicate  other  structures  in  the  orbit. 

Impairment  of  the  general  health  attends  this  disease. 

Simple  sclerotic  staphyloma  has  been  sometimes  mistaken 
for  mdanosis  of  the  eyeball.  And,  indeed,  there  is  a  great 
resemblance  between  me  two  diseases,  in  the  stage  of  the 
latter  preceding  the  giving  way  of  the  sclerotica  and  the 
protrusion  of  the  melanotic  substance. 

In  the  following  case,  there  were  first  presented  the  symp- 
toms of  chronic  arthritic  ophthalmia,  with  glaucoma,  amau- 
rosis, and  cataract, — ^then  &ose  of  supervening  sclerotic  sta- 
phyloma, and  lastly,  the  protrusion  of  the  melanotic  growth. 

A  cachectic  loolong  woman,  set.  63,  labouring  under  pro- 
lapsus uteri,  ten  months  before  she  applied  to  me,  found, 
on  rising  one  morning,  that  she  had  lost  the  sight  of  the 
right  eye,  having  had  a  severe  attack  of  pain  in  it  during 
the  night.  She  believed  that  she  saw  well  with  it  the  day 
before. 

On  examination,  the  white  of  the  eye  was  seen  pervaded 
by  enlarged  and  tortuous  recto-muscular  vessels,  and  of  a 
dark  dirW  appearance,  especially  next  the  inner  comer. 
Hie  pupil  was  dilated  and  fixed;  the  lens  glaucomato- 
cataractous — sight  completely  gone— not  even  a  perception 
of  light. 

A  fortnight  or  three  weeks  before  applying  to  me,  dis- 
covered the  sight  of  the  left  eye  to  be  dim.  Since  that  time 
she  has  noticed  all  manner  of  coloured  light  in  the  dark. 
She  has  also  suffered  very  severely  fix)m  circumorbital  pain 
on  this  left  side  as  well  as  on  the  right. 

The  recto-muscular  vessels  of  the  left  eye  were  seen  on 
examination  to  be  slightiy  enlarged  and  tortuous ;  the  pupil 
natural,  and  the  lens  glaucomatous,  and  slightiy  cataractous. 

By  treatment  the  sight  of  the  left  eje  became  somewhat 
more  distinct,  and  the  pain  around  it  relieved.  But  the 
pain  aroimd  the  right  eye  continued  very  severe,  ^re\«cSMv% 
sleep,  so  that  it  was  necessary  to  give  aiiodyne^. 
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The  patient  went  on  in  this  manner  for  some  months, 
when  a  dark  coloured  projection  like  a  common  sclerotic 
staphyloma  presented  itself  at  the  ianer  a^d  u^)er  part  of 
the  eyehall,  along  with  an  aggravation  of  tiie  pain.  Afber 
this,  the  pain,  however,  appears  to  have  subsided;  sod  I  saw 
nothing  more  of  the  patient  lor  ahout  nine  months,  wiien 
she  applied  again  to  me  on  account  of  the  vttry  axcraciadng 

fain  she  had  been  suffering  for  some  dajn.  On  exfonination, 
foimd  the  eyeball  much  larger  than  when  I  sow  it  last  and 
that  in  the  situation  of  the  sti^hylomatoua-like  prc^tion, 
before  mentioned,  the  sclerotic  bad  just  givBn  way  and  me- 
lanotic matter  was  protruding  through  the  opening.  The 
cornea,  through  which  could  still  be  seen  the  dilated  pupil 
and  glaucomato-cataraetous  lens,  was  turned  downwards  and 
outwards  by  the  projection  of  the  u|q»er  and  inner  part  of 
the  eyeball. 

Prognom  and  treatment-^The  prognosis  in  melanosis  of 
the  eyeball  is  but  little  more  favourable  than  in  eneepkaloid 
disease.  After  extirpation  of  the  eyeball,  patients  hare  sur- 
vived longer,  though,  in  most  cases  they  have  eventoallj 
sunk  under  mdanotie  affections  of  the  viscera.* 


Operation  of  extirpation  of  the  eyeball. 

Preparation  of  the  patient. — This  consBsts  in  rest,  regu- 
lation of  diet,  and  attention  to  the  bowels,  some  time  bc^re 
the  operation,  together  with  the  fulfilmeut  of  any  other  indi- 
cation which  the  particular  case  may  present. 

Instruments,  dressing,  de. — Bistoury  and  scalpels,-*^  pair 
of  large  scissors,  curved  on  the  flat, — ^two  pairs  of  large  for- 
ceps, one  a  common  dissecting  foreeps,  the  other  a  hoofeed 
forceps,— a  large  curved  needle  aiid  strong  hgature,— «maB 
suture  needles  and  threadr--water,  sponges,  and  syringe, 
charpie,  spread  linen,  lint,  and  roller. 

Position  of  the  patient,  a$siikmt9,  and  oper(xtoT.''-'Hh& 
patient  is  to  be  extended  on  his  bads  on  a  table,  witi^  his 
head  raised  by  a  pillow.  He  is  then  to  be  brought  fairhr  xmder 
the  influence  of  chloroform.  One  assistant  steadies  the  head 
and  takes  charge  of  the  upper  eyelid;  the  other  assistaiLt, 

*  Mekmosis  in  the  orbit,  and  o£  the  conjnnctiTa  and  eyelid^  i« 
considered  under  these  heading^. 
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standing  on  one  side  of  the  table,  takes  ekaxge  of  the  lower 
eydidy  whilst  the  operator  stands  on  the  other  side  of  the 
table — the  side,  namely,  ccnresponding  to  that  side  of  the 
fsAeaat  on  which  the  operation  is  to  be  performed. 

The  following  directions  for  extirpating  the  eye  most  be 
understood  to  be  of  a  general  eharacter,  sudh.  merely  as  ace 
piincipally  indicated  by  the  anatomy  of  the  parts.  The 
disease  for  which  the  operation  is  undertaken  may  ha^e 
oeoaaiioned  such  a  condition  of  parts  as  to  require  some  eon- 
sidwable  modificati(m  in  the  procedtu^;  but  this^  must  be 
detenaained  by  the  judgment  of  the  operator  at  the  time. 
The  operation  compreheads  the  following  steps : — 

Firai,  or  preparatoiy  stepe. — For  the  purpose  of  holdixig 
and  moying  about  the  eyeball  during  the  operation,  it  is 
thrust  through  with  a  tenacidum,  or  a  strong  ligature  is 
passed  through  it  from  the  one  side  to  the  otl^,  1^  meana 
ef  a  large  curved  needle,  the  ends  of  the  string  being  then 
tied  together,  so  as  to  form  a  loop  to-  hold  by.  If  the  eyebaU 
is  much  enlarged  and  protruding,  it  may  be  simply  grasped 
with  the  hand,  having  been  first.  wi*apped  round  with  a  bit 
of  lint 

Division  of  the  external  commissure  of  the  epeUds. — ^Thia 
fiteilitates  the  operation,  and  obviates  the  risk  of  cutting  the 
edges  of  the  eyelids.  Whilst  the  eyelids  are  held  muck 
asunder,  and  the  external  commissure  is  well  drawn  towards 
the  temple,  the  operator  pushes  the  sharp-pointed  bistoury, 
it»  back  next  the  eye,  between  the  commissure  and  the  mar- 
gin of  the  orbit,  and  onwards  imder  the  skin  for  the  extent 
of  half  an  inch  or  more  towards  the  temple,  when  the  point 
is  made  to  transfix  the  skin.  By  now  pushing  the  knife  on, 
ii  cuts  itself  out,  and  the  diviskm  of  the  commissure  is 
accomplished. 

Second  stepsj  comprising  the  extirpation. — Whilst  the  as- 
sistants keep  the  eyelids  much  drawn  asunder,  the  surgeon, 
holding  the  scalpel  in  one  hand,  with  the  other  rolls  the 
eyeball  upwards  without  drawing  it  forth  of  the  orbit,  in 
(nrder  to  expose  fully  the  lower  conjimctival  fold.  This  he 
freely  divides  from  one  an^  to  the  other  by  plunging  the 
scalpel  into  the  orbit  at  one  angle,  and  carrying  it  along  the 
margin  of  the  orbit  with  a  sawing  motion  to  the  other  angle. 
In  1J^  step  the  origin  of  the  inferior  obli(pe  muscle  should 
be  cut 

Having  withdrawn  the  scalpel,  the  surgeon  next  rolift  ^3^& 
eyeball  downwards^  and  cuts  in  the  samfi  ^oj  Ito^u^  ^Oc^ev 

^1 
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upper  coiijunctiYal  fold,  carrying  the  knife  along  the  upper 
margin  of  the  orbit  from  one  angle  to  the  other.  In  this 
step  the  superior  oblique  muscle  should  be  cut. 

The  incisions  are  now  made  to  join  each  other  at  the 
angles,  and  by  rolling  the  eyeball  first  to  the  one  side,  then 
to  the  other,  what  ta^  still  exist  are  to  be  divided. 

The  optic  nerve,  with  the  recti  muscles,  is  next  to  be  di- 
vided. For  this  purpose  the  curved  scissors  are  introduced 
into  the  orbit  along,  and  with  their  convexity  towards,  the 
upper  and  inner  wall,  whilst  the  eyeball  is  kept  rolled  down- 
wards and  outwards.  Being  now  opened,  they  are  pushed 
deeper  until  they  include  between  their  blades  the  optic 
nerve,  surrounded  by  the  muscles  close  to  the  optic  foramen, 
when  they  are  to  be  closed,  and  these  parts  cut  through. 
After  this  the  eyeball  is  readily  drawn  forth  of  the  orbit,  the 
scissors  bein^  used  to  divide  any  remaining  tags. 

The  orbit  is  now  to  be  explored  with  the  nnger,  and  if  any 
suspicious  structure  be  discovered,  it  is  to  be  removed.  If 
the  lacrymal  gland  be  at  all  indurated  and  enlarged,  it  ought 
to  be  seized  with  a  hook,  dragged  from  its  fossa,  and,  along 
with  its  surrounding  cellular  tissue,  removed  with  the  scissors. 
If  not  diseased,  it  may  be  left. 

Dressing. — The  bleeding  usually  abates  of  itself,  or  on  the 
application  of  cold  water ;  if  not,  pressure  with  a  plug  of 
lint  is  to  be  made.  The  orbit  is  now  to  be  lightly  filled  with 
charpie,  the  divided  external  commissure  united  by  a  stitch 
or  two,  and  the  whole  covered  with  a  piece  of  spread  linen 
witii  holes  cut  in  it,  and  a  light  compress  and  roller. 

If  the  eyelids  are  so  involved  in  the  disease  of  the  eyeball 
as  to  require  to  be  extirpated  also,  an  incision  is  to  be  made 
through  the  sound  skin  all  round  the  margin  of  the  orbit, 
and  the  eyelid  detached  from  the  margin  of  the  orbit  and 
reflected  towards  the  eyeball.  The  eveball,  including  the 
ejelids,  is  then  to  be  secured  with  either  the  tenaculum  or 
hgature,  and  the  extirpation  proceeded  with  as  above.  In 
this  case  it  will  be  observed  that  there  is  no  cutting  of  tiie 
conjunctival  folds,  all  the  conjunctiva  being  removed  along 
with  the  eyelids  and  the  eyeball. 

After  treatment  and  healing  of  wound. — ^Although  extir- 
pation of  the  eyeball  is  a  severe,  and  without  chloroform  a 
very  painful  operation,  it  is  in  general  not  attended  by 
any  considerable  accident,  even  in  weakly  patients;  and 
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recovery  in  general  readily  takes  pleu^e  under  the  treatment 
usual  alter  great  operations.  But  imfortunately  the  disease, 
on  account  of  which  the  operation  is  most  commonly  under- 
taken, is  very  apt  to  hreak  out  agdn  in  the  adjoining  or 
some  other  ports.  In  this  point  of  view,  extirpation  of  the 
eyeball  is  very  fax  from  being  a  successful  operation.  In- 
deed, in  many  of  the  cases  in  which  it  used  to  be  had  re- 
course to,  viz.,  medullary  ^mgus  and  cancer,  it  is  now  gene- 
rally refrained  from,  ^d  as  to  the  other  cases,  it  is  rare 
that  there  is  any  pressing  necessity  for  it. 

Inflammation  must  be  met  actively,  as  it  is  apt  to  extend 
to  the  membranes  of  the  brain  and  prove  fatal.  When  the 
charpie  has  become  loosened  by  the  occurrence  of  suppura- 
tion, it  is  to  be  removed,  and  the  orbit  washed  gentiy  out 
with  tepid  water  and  again  lightiy  filled  with  charpie.  As 
granulation  goes  on,  less  and  less  charpie  is  to  be  introduced 
at  the  subsequent  dressings. 


Section  II. — Cataract. 


GENERA  AND   SPECIES  OF   CATARACT. 

Cataract  consists  in  a  greater  or  less  opacity  of  the  crys- 
talline body,  whereby  the  rays  of  light  are,  in  a  proportionate 
degree,  intercepted  on  their  way  to  the  retina,  and  vision 
is  thus  impaired  or  reduced  to  a  mere  perception  of  light  and 
shade. 

The  opacity  may  be  seated  in  the  lens  itself,  or  in  its  cap- 
sule, or  in  both  lens  and  capsule  at  the  same  time.  Different 
kinds  of  cataract  are  accordingly  recognized,  viz.,  lenticular, 
capsular i  and  capmh-lenticular. 

The  distinction  of  these  different  kinds  of  cataract  is  a 
point  of  no  small  importance,  for  on  it  depends  a  correct 
conception  of  the  rise  and  progress  of  the  disease,  and,  espe- 
cially, the  discrimination  of  the  operative  procedure  best 
adapted  to  effect  a  restoration  of  vision  in  a  given  case. 

Cataract,  as  above  defined,  is  sometimes  distinguished  by 
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the  epithet  tmej  in  contradistinction  to  what  has  been  called 
false  cataract,  which  consists  in  opaque  deposits  of  lymph, 
pus,  blood,  &c.,  on  the  anterior  capsule,  and  obstructing  the 
pupil — the  consequence  commonly  of  anterior  internal  in- 
flanmiation  of  the  eye.  False,  however,  may  be  combined 
with  certain  kinds  of  true  catarract — anterior  capsular  or 
capsulo-lenticular.  As  examples  of  such  a  combination  may 
be  mentioned,  trabecular ,  some  forms  oi  pyramidalj  and  pig- 
mentous  cataract ;  the  first  two  so  named  from  the  deposit 
of  lymph  being,  in  the  one,  of  the  form  of  a  bar  crossing 
the  front  of  the  capsule,  and  in  the  other,  of  that  of  a  pyra- 
mid ;  the  last  from  fragments  of  uvea  adhering  to  the  ante- 
rior capsule. 


LENTICULAR   CATARACT. 

This  constitutes  the  typical  example  of  cataract;  and 
whilst  it  is  the  most  common  kind,  it  is  fortunately  that 
which  admits  of  the  most  ready  and  perfect  cure. 

There  are  certain  appearances  which  lenticular  cataract 
may  present,  dependent  simply  on  the  natural  structure  of 
the  lens,  rendered  visible  by  its  having  become  opaque,  and 
which  may  therefore  be  studied  in  a  healthy  lens,  removed 
from  the  eye  after  death,  and  rendered  opaque  by  reagents. 
These  appearances  deserve  to  be  noted  before  proceeding  to 
inquire  into  the  objective  characters  of  the  different  species 
of  lenticular  cataract. 

1st.  The  glistening  appearance  like  tendon,  or  mother-oj- 
pearl. — This  is  owing,  as  in  the  case  of  tendon,  or  mother-of- 
pearl,  to  the  mode  in  which  the  light  is  reflected  by  the  pe- 
culiar surface  of  the  opaque  fibrous  structure. 

2nd.  The  appearance  of  a  star  with  three  radii,  extending 
from  the  centre  towards  the  circumference  of  the  lens,  one 
upwards  and  a  little  outwards,  one  downwards  and  inwards, 
the  third  downwards  and  outwards,  less 
opaque  than  the  rest  of  the  lens,  and  with 
out  the  glistering  appearance.      This  is 
owing  to  a  substance,  difierent  from  that 
of  the   rest  of  the  lens,  intervening  be- 
tween the  anterior   ends  of  Ibe    fibres,         Kg.  20. 
thus: — 

This  substance  becoming  distended,  by  the  imbibition  < 
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finid  apparently,  the  stellate  appearaace 

is  rendered  more  evident,  thus —  ^-—^ 

The  character  hy  which  it  is  of  most  [  V  ^ 

importance  to  distinguish  species  of  len-  \^Z^ 

ticnlar  cataract,  is  consistence ;  for  this 
has  reference  to  the  kind  of  operation  to  p^    21. 

be  undertaken  for  their  cure.  According 
to  their  consistence,  lenticular  cataracts  are  divided  into 
hard,  soft,  and  fluid. 

But  seeing  tiiat  their  consistence  cannot  be  ascertained 
in  a  direct  manner  before  operation,  the  period  of  life  of  the 
patient,  the  colour  and  general  aspect  of  the  opacity,  and 
the  size  of  the  cataxactous  lens,  inasmuch  as  they  stand  in 
pretty  close  relation  with  the  consistence,  and  axe  ascertain- 
able, constitute  points  to  which  the  surgeon's  attention 
should  be  particularly  directed,  with  a  view  to  the  diagnosis 
of  consistence. 

The  size  of  the  cataractous  lens  is  judged  of  by  the  dis- 
tance of  its  anterior  surface  behind  the  iris.  When  the 
distance  is  considerable,  the  cataract  is  inferred  to  be  small ; 
when,  on  the  contrary,  the  anterior  surface  of  the  cataract  is 
in  contact  with  the  iris,  and  still  more  if  it  apears  to  press 
the  iris  forward,  the  cataract  is  inferred  to  be  large.  The 
distance  behind  the  iris  of  the  anterior  surface  of  the  cata- 
ractous lens  is  judged  of  by  the  breadth 
of  the  shadow  thrown  upon  that  part  of 
it  seen  through  the  pupil  by  the  pupil- 
lary mai*gin  of  the  iris,  on  the  side  next 
the  light,  thus : — ^The  distance  is  in  pro- 
portion to  the  breadth  of  the  shadow.  pjg  22. 
When  the  anterior  surface  of  the  cata- 
ract is  in  contact  with  the  posterior  surface  of  the  iris,  there 
is  of  course  no  shadow. 

Diagnosis  of  consistence. — Generally  speaking,  hard  cata- 
racts are  met  with  in  persons  advanced  in  life,  have  a  colour 
which  is  a  mixture  of  gray  and  amber,  and  are  of  a  size  not 
exceeding  that  of  the  hedthy  lens .  Soft  cataracts,  on  the 
oontrary,  occur  in  young  persons,  have  a  gray  or  milk  and 
water  colour,  and  are  of  a  size  at  least  equal  to,  but  often  ex- 
oeeding,  the  natural  size  of  the  healthy  lens.  Fluid  cataracts 
are  characterized  by  their  whiteness,  especially  at  the  most 
depending  part,  and  are  usually  moreover  complicated  with 
capsular  opacity;  the  case  thus  being  one  of  capsulo-lenti- 
4ruiar  cataract. 
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Diagnosis  between  lenticular  and  capsular  cataract,  and 
between  lenticular  and  capsulo4entictdar  cataract. — ^The  opa- 
city of  lenticular  cataract  is  of  some  tint  of  gray,  and  if 
streaked,  uniformly  so,  firom  centre  to  circumference,  in 
capsular  cataract,  on  the  contrary,  the  opacity  is  white  and 
irregularly  streaked  or  speckled ;  whilst  in  capsulo-lenticular 
cataract,  the  opacity  is  a  variahle  combination  of  lenticular 
and  capsular  opacify,  as  will  be  more  particularly  detailed 
under  the  head  of  capsulo-lenticular  cataract. 


Hard  or  common  lenticular  cataract  of  old  people. 

Between  fifty  and  seventy  is  the  age  of  the  majority  of 
persons  who  present  themselves  with  tiiis  form  of  cataract. 
There  are  few  younger  than  fifty,  because  the  complaint  is 
of  rare  occurrence  below  that  age.  There  are  also  com- 
paratively few  older  than  seventy,  not,  however,  because  the 
disease  is  of  less  firequency  above  that  age,  for  the  contrary 
is  the  case,  but  because  there  are  then  fewer  people  living. 

The  consistence  of  the  lens  is  greater  than  natural,  espe- 
cially as  regards  the  nucleus.  The  size,  not  greater.  The 
colour,  a  mixture  of  gray  and  amber — ^the  amber  colour  pre- 
dominating in  the  middle,  where  the  opacity  appears  greatest 
The  cause  of  this  peculiarity  of  coloration  is,  that  the  central 
nucleus  of  the  lens  is  the  seat  of  the  amber  colour,  and  this 
sometimes  without  any  actual  opacity,  whilst  the  superficial 
part  of  the  lens  is  the  seat  of  the  gray  opacity.  Sometimes, 
there  is  nuclear  with  littie  supeAcial  opacity;  sometimes 
superficial,  with  littie  nuclear.  Generally  the  nuclear  ap- 
pears first,  and  the  superficial  is  gradually  superadded. 

The  superficial  gray  opacity,  which  may  have  more  or  less 
of  the  glistening  appearance  on  the  surface  above  described 
(p.  224).  Sometimes  presents  itself  in  the  form  of  sti-eaks, 
converging  fi*om  the  circumference  of  the  lens  where  they 
are  broad,  towards  the  centre,  where  they  become  narrow. 
These  streaks  are  fasciculi  of  fibres  more  opaque  than  the 
rest.  When  the  posterior  superficial  strata  are  thus  affectiBd, 
the  opacity  appears  deep-seated  and  concave. 

In  some  cases  we  can  observe  this  opacity  of  the  superficial 
strata,  both  anterior  and  posterior,  together  with  nuclear 
opacity,  whilst  the  intermediate  part  of  the  lens  is  still  pretty 
clear. 

Lenticular  cataracts  occur,  in  which,  while  the  central 
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nucleus  is  as  hard  as  in  hard  cataracts,  just  described,  the 
peripheral  strata  are  softer — softer  even  than  in  the  healthy 
state  of  the  lens.  They  also  belong  to  advanced  life,  and  in- 
deed appear  to  be  an  advanced  stage  of  the  preceding  form. 
The  peripheral  strata  of  the  lens,  at  the  same  time  that  they 
are  softer,  are  more  opaque.  In  consequence  of  this,  the 
brown-yellow  or  amber  colour  of  the  hard  central  part  of  the 
lens  is  not  seen,  or  but  indistinctly,  the  general  colour  of  Uie 
cataract  being  that  of  the  more  opaque  superficial  strata,  A^iz., 
wjiitish-gray. 

Sometimes  hard  cataracts  are  of  a  dark  brown  colour,  like 
mahogany ;  such  are  called  black  cataracts. 

Subjective  symptoms. — ^When  the  cataract  is  pretty  Mly 
formed,  everything  right  before  tlie  patient  generally  appears 
to  V^irn  as  if  obscured  by  a  thick  cloud  or  gauze,  but  objects 
placed  to  one  side,  or  above  or  below,  he  may  still  perceive 
less  indistinctly.  In  bright  hght,  vision  is  still  more  indis- 
tinct ;  in  moderate  dull  light  it  is  less  so.  The  opposite  of 
all  this,  however,  sometimes  occms,  viz.,  that  the  patient 
sees  right  before  him  better  than  to  one  side,  and  in  a  strong 
as  well  as  in  a  duU  Hght — sometimes  better.  Lastiy,  objects 
may  not  be  seeu  at  all,  but  vision  may  be  reduced  to  a  mere 
perception  of  hght  and  shade. 

The  peculiarities  in  the  state  of  vision  now  enumerated, 
present  themselves  according  as  the  opacity  is  greater  or  less 
in  the  centre  than  at  the  circumference  of  the  lens,  or  as  it 
is  equally  great  in  the  centre  and  at  the  circumference. 

In  the  first  and  more  common  case,  i.  e.  when  the  opacity 
is  greater  in  the  centre  than  at  the  circimiference  of  the  lens, 
the  rays  of  light  from  objects  right  in  front  of  the  eye  ai-e 
less  freely  admitted  or  are  altogether  intercepted  by  the  more 
opaque  central  part  of  the  lens ;  whilst  the  rays  of  light  from 
objects  situated  to  one  side  are  more  freely  admitted  through 
its  less  opaque  circiunferential  part.  In  bright  hght,  tibe 
pupil  being  contracted,  the  less  opaque  circumferential  part 
of  the  lens  is  covered,  and  only  the  more  opaque  central  part 
of  the  lens  presented  to  the  rays  of  hght,  so  that  even  the 
vision  of  objects  placed  sideways  is  interrupted ;  whereas  in 
dull  light,  the  pupil  beiag  dilated,  the  less  opaque  circum- 
ferential part  of  the  lens  is,  to  a  considerable  degree,  im- 
covered,  and  more  free  entrance  of  Hght  thus  permitted. 
When  the  pupil  is  under  the  influence  of  beUadonna,  vision 
is  still  more  decidedly  improved,  as  the  dilatation  produced 

Q  2 


228  HABD   LENTICULAB  CATAKAOT. 

by  belladonna  is  greater  than  that  which  takes  place  in  dull 
light. 

In  the  second  and  rarer  case,  t.  e.  when  the  opacity  is  less 
in  the  centre  than  at  the  circumference,  the  rays  of  light 
from  objects  right  in  front  of  the  eye  are  more  freely  ad- 
mitted by  the  less  opaque  central  part;  whilst  the  rays  of 
light  from  objects  to  one  side  are  less  freely  admitted,  or  are 
altogether  intercepted  by  the  more  opaque  circumferential 
part  of  the  lens.  In  bright  light,  though  the  pupil  is  con- 
tracted, the  less  opaque  central  part  of  the  lens  is  still  un- 
covered for  the  passage  of  the  rays  of  light,  and  hence  vision 
is  iminfluenced. 

When  the  opacity  involves  equally  the  central  and  crr- 
cimiferential  part  of  the  lens,  vision  is  nearly  equally  defec- 
tive, whether  during  a  dilated  or  a  contracted  state  of  the 
pupil. 

Objects,  when  they  are  still  to  be  perceived,  sometimes 
appear  to  the  cataractous  patient  distorted  and  multiplied 

Objective  symptoms. — The  general  bearing  of  the  cataractous 
patient,  the  expression  of  his  features,  and  the  movements 
of  the  eyeball,  have  been  above  noticed  (p.  2).  By  keeping 
his  head  bent  forwards,  his  eyebrows  knit  and  depressed, 
his  eyelids  half  closed,  and  by  looking  at  objects  sideways, 
he  appears  as  if  intolerant  of  light.  He  does,  indeed,  by 
these  means,  seek  to  shade  the  eyes,  but  not  because  he 
cannot  bear  the  light,  but  because  he  in  general  finds  that 
when  his  eyes  are  shaded  he  sees  better  (p.  227). 

As  regards  the  appearance  of  the  eye : — The  clear  black 
of  the  pupil  is  wanting,  and  in  its  stead  there  is  an  opaque 
appearance,  presenting  in  various  degrees  of  intensity,  com- 
biaation,  and  extent,  &e  characters  above  described  (pp.  226, 
227).  On  examining  carefolly  the  opaque  appearance,  espe- 
cially by  looking  into  the  eye  sideways,  it  is  seen  in  flie 
situation  of  the  crystalline  body.  On  making  a  catoptrical 
examination  of  the  eye  (p.  27),  it  is  foimd  that  the  inverted 
image  is  no  longer  seen,  and  that  the  deep  «rect  one,  if  still 
seen,  is  very  indistinct. 

That  the  opacity  is  seated  in  the  lens,  may  generally  be 
determined  by  a  practised  surgeon  without  dilating  the  pupil 
by  belladonna,  but  of  course  no  formal  opinion  should  be 
pronounced  by  beginners  of  the  exact  nature  of  the  case 
imtil  an  examination  has  been  made  whilst  the  pupil  is 
under  the  influence  of  belladonna. 
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The  pupillary  margin  of  the  iris,  which  is  naturally  darker 
than  the  rest  of  that  membrane,  is  in  cataract  brought  by 
contrast  more  distinctly  into  view  than  usual,  and  looks  like 
a  dark  ring  encircling  the  pupil. 

Tlie  form  and  motions  of  the  pupil  are  natural,  unless  the 
cataract  be  so  large  as  to  press  upon  the  iris,  which,  however, 
is  not  usually  the  case  in  hard  cataract,  or  imless  the  case 
be  compUcated  with  morbid  adhesions,  amaurosis,  &c. 

Rise  and  progress. — The  dimness  of  vision,  and  objective 
opacity,  in  general  begin  in  a  very  unmarked  manner,  and 
increase  slowly  for  perhaps  months  or  years,  imtil  they  have 
attained  the  degree  above  described.  Usually  one  eye  is 
affected  first,  and  by-and-by  the  other.  In  rarer  cases  both 
eyes  become  affected  at  the  same  time. 

Nature  and  causes. — Lenticular  cataract  consists  in  a 
marasmus  and  opacity  of  the  proper  substance  of  the  lens ; 
the  fibres  are  shrivelled  and  dry-looking  when  examined 
under  the  microscope,  and  instead  of  a  homogeneous  inter- 
fihrous  substance  there  is  a  granular  deposit.  It  may  be 
lodred  upon  in  some  degree  as  a  natural  change  with  the 
adrance  of  life ;  but  there  are  circumstances  which  especially 
predispose  to  liie  complaint,  such  as  hereditary  tendency, 
nabitual  exposure  to  strong  fires,  &c. 

Diagnosis. — Glaucoma  with  amaurosis  is  the  disease  with 
wldch  the  lenticular  cataract  of  old  people  is  most  likely  to 
be  confounded.  It  is,  however,  to  be  observed,  that  a  case 
flf  this  form  of  cataract,  even  in  its  incipient  stage,  is  less 
likely  to  be  mistaken  for  a  case  of  glaucoma  with  amaurosis^ 
than  a  case  of  glaucoma  with  amaurosis  is  for  one  of  cataract. 
The  following  diagnostical  table  displays  the  principal  points 
of  difference  between  cataract  on  the  one  hand,  and  glaucoma 
with  amaurosis  on  the  other. 

Oijfective  symptoms. 

CATAKACT.  OLAUCOMA  WITH    AMAUB08IS. 

The  eyeball  presents  to  the  The  eyeball  is  pretematu- 

toach  the  natural  degree  of  rally  hard  to  the  touch. 
fimmess. 

.^Ihe  opacity  is  readily  re-  The  opacity  appears  deep- 
cognized  to  be  well-demied,  seated,  but  where  it  is  seated 
and  distinctly  seated  in  the  one  cannot,  by  merely  look- 
lens,  and  not  to  change  its  ing  into  the  eye,  say  exactly. 
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place  with  the  direction  of 
the  light.  When  the  pupil 
is  dilated  hy  helladonna,  the 
cataract  is  still  more  dis- 
tinctly and  extensively  seen. 


The  pupil  in  its  move- 
ments always  quite  natural. 
Readily  and  quickly  dilates 
under  the  influence  of  bella- 
donna. 


Even  in  an  early  stage, 
the  inverted  image  is  ob- 
scure, or  obliterated,  and  the 
deep  erect  one  very  indis- 
tinct. 


GLAUCOMA   WITH    AMAUROSIS. 

especially  as  it  changes  place 
according  to  the  direction  in 
which  light  is  admitted  to 
the  eye,  appearing  always  on 
the  opposide  side.  It  is  not 
seen  more  distincly  when  the 
pupil  is  dilated. 

The  pupil  is  more  or  less 
dilated,  and  if  not  quite  im- 
movable, its  movements  are 
limited  and  slow.  Yields 
slowly  and  imperfectly  to  the 
influence  of  belladonna,  if 
not  already  quite  dilated. 

Glaucoma  only  when  much 
advanced,  obliterates  the  in- 
verted image,  while  in  all  its 
stages,  it  renders  the  deep 
erect  one  more  evident  than 
it  is  in  the  healthy  eye. 


The  inverted  image,  long 
before  the  cataract  is  fully 
formed,  is  not  produced,  or 
but  distinctly,  whether  the 
candle  be  held  opposite  the 
central  or  the  circimiferen- 
tial  part  of  the  lens,  owing 
to  the  circumstance,  that  it 
is  the  superficial  strata  of  the 
lens  which  are  first  affected, 
and  which  of  course  prevent 
the  distinct  formation  of  the 
inverted  image,  as  well  by 
the  middle  as  by  the  circum- 
ferential part  of  the  lens. 


In  glaucoma  at  a  middle 
stage,  the  inverted  image  is 
pretty  distinct  when  formed 
near  the  edge  of  the  crystal- 
line; but  if  the  candle  be 
brought  in  front  of  the  eye, 
the  inveited  image  is  less 
distinct,  and  in  some  cases 
is  altogether  extinguished. 
This  extinction  of  the  in- 
verted image,  when  the  can- 
dle is  brought  in  front  of 
the  eye  and  not  otherwise,  is 
owing  to  a  loss  of  transpa- 
rency in  the  kernel  of  the 
lens,  while  the  superficial 
strata  are  still  transparent. 
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Suijective  symptoms. 


Vision  in  general  dimi- 
nishes slowly ;  in  rare  cases, 
however,  quickly.  No  pho- 
topsy,  hut  MuscsB  volitantes 
sometimes  very  evident  for 
the  reason  ahove  indicated 
(p.  33). 

In  general  quite  imattend- 
ed  hy  any  constitutional  dis- 
turhance.  No  internal  in- 
flammation nor  pain. 


Ohjects  situated  sideways 
more  distinctly  seen  in  gene- 
ral; inwards,  outwards,  up- 
wards, downwards,  indifife- 
rently. 


Vision  hetter  in  dull  light. 
The  opposite  of  this  occurs, 
but  rarely,  when  the  circum- 
ference of  the  lens  is  more 
opaque. 

The  flame  of  a  candle  or 
lamp  appears  expanded  and 
difiused,  as  it  is  seen  when 
we  look  at  it  through  ob- 
scured glass. 

In  general,  the  vision  is 
not  Uable  to  be  better  some 
days,  worse  others. 

biminution  of  vision  is  in 
proportion  to  the  opacity  of 
the  lens. 
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Diminution  of  vision  often 
sudden;  sometimes,  however, 
slow  and  gradual,  fiery  and 
coloured  spectra  before  the 
eyes,  are  of  common  occur- 
rence. 

Generally  accompanied  by 
constitutional  derangement. 
Often  symptoms  of  internal 
congestion,  or  actual  poste- 
rior internal  inflammation 
with  supra-orbital  or  tem- 
poral pain. 

Objects  situated  to  some 
one  side,  not  any  side  indif- 
ferently, often  more  dis- 
tinctly seen,  as  some  one 
part  of  the  retina  may  be 
less  afiected  than  the  rest — 
inside  or  outside  only,  above 
only,  or  below  only. 

Vision  worse  in  dull  light. 
The  opposite  of  this,  how- 
ever, sometimes  occurs  in 
the  erethitic  form. 

The  flame  of  a  candle  or 
lamp  appears  lost,  but  its 
place  surroimded  by  spread- 
ing rays. 

Often  vision  is  better  one 
day,  worse  another. 

Diminution  of  vision  much 
greater  than  the  appearance 
of  opacitv  of  the  lens  wo\3ld 
account  lox. 
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CATARACT.  GLAUCOMA  WITH    AMAUBOSIS. 

Perception  of  light  at  least  All  perception  of  light  may 
never  lost,  even  when  the  be  lost,  and  jret  the  appear- 
opacity  is  very  dense.  ance  of  opacity  may  not  be 

much  greater.  Complete 
cataractous  opacity  may, 
however,  supervene. 

Prognosis  and  treatment. — When  once  begun  to  form,  it 
may  be  prognosticated  that  the  opacity  will  go  on  to  in- 
crease until  all  useful  vision  is  prevented  in  the  eye.  And 
it  may  also  be  prognosticated,  that  the  other  eye,  if  not 
abreadv,  will  likewise  become  affected.  How  quick  or  how 
slow  the  progress  to  loss  of  usefiil  vision  may  be,  cannot  be 
prognosticated — it  may  be  months,  or  it  may  be  years. 

Restoration  of  vision  can  be  effected  only  by  an  operation, 
by  which  the  opaque  lens  shall  be  removed  from  its  situation 
to  below  the  level  of  the  pupil  (the  operation  of  displace- 
ment), or  extracted  from  the  eye  altogether  {the  operation  of 
extraction) . 


Soft  or  comm^on  lenticular  cataract  of  young  people. 

The  cataract  is  of  the  same  consistence  as  that  which  is 
natural  to  the  lens,  or  softer,  and  of  a  grayish-white,  or  Tnilk 
arid  water  opacity.  The  superficial  strata  of  the  lens  are 
common^  the  first  affected.  It  presents,  in  the  earlier 
stages  of  its  opacity,  the  glistening  tendinous  aspect  and 
stellate  appearance  above  described;  in  short,  the  soft  cata- 
ractous lens  at  first  very  closely  resembles  a  healthy  lens, 
rendered  opaque  and  swollen  by  the  action  of  reagents.  But 
by-and-by  it  may  come  to  have  less  of  the  appearance  of  the 
original  structure.  The  lens  is  generally  of  the  natural 
size,  but  is  sometimes  larger. 

Subjective  symptoms. — ^Vision  is  diminished  in  proportion 
to  the  opacity,  in  a  manner  analogous  to  what  is  above 
described  to  be  the  case  in  hard  cataract. 

Objective  symptoms. — These  are,  on  the  whole,  much  the 
same  as  those  of  hard  cataract  above  described,  with  the 
exception  of  such  differences  as  are  produced  by  the  differ- 
ences in  colour,  general  aspect  of  the  opacity,  and  size  of 
the  cataractous  lens. 
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The  iris  and  pupil  may  be  natural,  but  according  to  the 
size  of  the  lens,  so  will  be  its  closeness  to  the  iris  and  the 
breadth  of  the  shadow.  If,  as  is  often  the  case,  it  is  so  large 
as  to  press  on  the  uis,  the  motions  of  the  pupil  are  impeded, 
and  the  shadow  is  altogether  wanting. 

Causes. ^The  occurrence  of  opacity  of  the  lens  in  young 
persons,  is  very  much  rarer  than  in  old  persons.  It  is  often 
met  wilii  as  the  result  of  injury.  In  children  affected  with 
lenticular  cataract,  we  are  sometimes  told  that  the  opacity 
made  its  appearance  after  conyulsions.  In  other  cases  it 
eannot  be  traced  to  any  cause. 

Diagnosis. — There  is  no  likelihood  of  this  form  of  len- 
ticular cataract  being  confoimded  with  glaucoma,  as  the 
latter  disease  does  not  occiu:  except  in  old  persons.  It  is  to 
be  remembered,  however,  that  this  form  of  cataract  is  not 
unfrequently  complicated  with  amaurosis.  Soft  lenticular 
eataract  being  whiter  than  hard,  is  less  readily  distinguished 
firom  capsular  cataract. 

Prognosis  and  treatment. — ^What  is  above  said  on  these 
heads  (p.  282),  in  regard  to  hard  cataract,  is  in  general 
applicable  here,  except  that  the  kind  of  operation  best 
adapted  for  the  removal  of  the  opaque  lens,  is  that  by 
division,  in  order  to  its  solution  and  absorption. 


II. — CAPSULAR  CATARACT. 

The  anterior  and  posterior  walls  of  the  capsule  majr  be 
separately  affected  with  opacity.  Hence  are  recognized 
anterior  capsular  cataract,  and  posterior  capsular  cataract. 
Opacity  of  the  lens  is  apt  to  supervene,  so  that  the  case 
merges  into  capsulo-lenticular  cataract. 


Anterior  capsular  cataract. 

The  opacity  in  anterior  capsular  cataract  has  more  ana- 
logy with  opacity  of  the  cornea  than  opacity  of  the  lens, 
being  owing  to  opaque  exudation  on  the  outer  or  inner 
surfeu^e  of  the  capsule.  It  is  usually  dead  white,  and  either 
implicates  the  whole  anterior  wall  of  the  capsule,  or  perhaps 
one  half,  or  occurs  in  abruptly  defined  patches,  spots,  or 
streaks,  quite  irregular  both  m  form  and  disposition,  e^wfe^it 
in  the  case  of  central  capsular  catara^ct^  in  yrlbicVi  1ik<a  o^^^ss^ 
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occurs  in  the  form  of  a  single  elevated  opaque  spot,  seated 
in  the  centre  of  the  capsule.  This  elevated  opaque  spot  is 
sometimes  of  a  pyramidal  shape,  its  apex  projecting  towards 
the  pupH. 

According  to  the  differences  in  the  general  aspect  of  the 
anterior  capsular  cataract,  produced  by  the  diflPerences  in 
the  disposition  of  the  opacities,  such  names  as  the  following 
have  been  given  to  the  cataract: — cataracta  capsularisy 
anterior  totalis^  dimidiata,  centraliSj  punctata,  marmoracea, 
striata,  dc. 

Motions  of  the  pupil. — The  motions  of  the  pupil  may  be 
natural,  but  very  often  they  are  impeded  by  adhesions 
between  the  pupillary  margin  of  the  iris  and  the  capsule 
of  the  lens. 

Subjective  symptoms. — According  to  the  situation  and 
extent  of  the  specks,  so  the  loss  of  sight  may  be  greater  or 
less  than  in  lenticular  cataract.  Complications  often  exist 
which  may  disturb  the  vision  more  than  the  mere  capsular 
opacity. 

Causes. — Anterior  capsular  cataract  appears  generally  to 
be  the  result  of  inflammation  of  the  eve,  of  ophthalmia 
neonatorum,  or  scroMous  ophthalmia,  for  example,  more 
frequently  than  of  iritis.     Often  it  is  congenital. 

The  diagnosis  of  anterior  capsular  cataract  is  founded 
principally  on  the  superficial  seat  and  whiteness  of  the 
opacity,  and  its  speckled  disposition. 

Prognosis  and  treatment. — Anterior  capsular  cataract  is 
like  opacity  of  the  cornea,  not  prone  to  extend,  the  inflam- 
mation which  originally  gave  rise  to  it  having  ceased,  and 
it  may  continue  for  many  years,  or  for  life,  without  the 
supervention  of  lenticular  opacity.  Not  imfrequently  so 
much  vision  is  still  preserved  that  no  interference  in  the 
way  of  operation  is  required.  Any  operation  that  may  be 
undertaken,  must  be  the  same  as  for  capsulo-lenticular  cata- 
ract, for  the  capsule  cannot  be  removed  without  sacrificing 
the  lens. 

Posterior  capsular  cataract. 

Of  simple  uncombined  opacity  of  the  posterior  wall  of  the 
capsule  little  is  known.  Opacity  of  the  posterior  strata  of 
the  lens  (p.  226),  has  been  sometimes  mistaken  for  it. 
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III. — CAPSULO-LENTICULAR   CATARACT. 

In  capsnlo-lenticulai*  cataract,  the  opacity  may  be  partial 
or  complete.  It  may  be  confined  to  a  small  spot  on  the 
middle  of  the  anterior  capsule,  and  of  the  lens,  the  rest  of 
the  body  being  healthy ;  or  the  opacity  may  be  to  a  greater 
extent,  and  the  lens  hard,  soft,  or  in  a  more  or  less  fluid 
state.  The  opacity  of  the  anterior  capsule,  which  varies  in 
degree  as  in  simple  anteiior  capsular  cataract,  may  be  com- 
bined with  thickening  of  it. 

Sensibility  to  light  is  occasionally  very  feeble  in  capsulo- 
lenticular  cataract,  owing  in  some  cases  to  the  density  of 
the  opacity,  in  others  to  the  presence  of  amaurosis.  Cataract 
supervening  to  amaurosis,  and  especially  to  tramnatic  amau- 
rosis, is  frequently  capsulo-lenticulor.  The  cataract  is  slow 
in  its  progress  imder  such  circmnstances.  At  length  the 
vitreous  humour  dissolves,  and  the  iris  and  cataract  become 
tremulous. 

According  to  the  difierences  above  enumerated,  different 
species  of  capsulo-lenticular  cataract  are  recognized. 


Central  capsulo-lenticular  cataract. 

This  seems  to  belong  to  the  same  head  as  central  capsular 
cataract,  from  which  it  differs  merely  in  presenting  a  cir- 
cumscribed opacity  of  the  lens  at  the  place  corresponding  to 
the  opacity  of  the  capsule.  Both  species  occur  congenitally, 
or  make  their  appearance  shortly  after  birth— often  after 
ophthalmia  neonatorum.  The  lenticular  opacity  may  be 
broadier,  but  is  not  in  general  so  dense  as  the  capsular. 
Central  cataract  is  rarely  capsular  merely,  it  is  in  general 
capsulo-lenticular.  It  often  co-exists  with  congenital  defects. 
I  have  met  with  it  along  with  night  blindness. 

The  effect  of  central  capsulo-lenticular  cataract  on  vision 
is  short-sightedness. 

Prognosis  and  treatment. — No  operation  is  called  for.  If 
the  pupil  is  not  habitually  dilated  so  as  to  expose  the  clear 
part  of  the  crystalline  for  the  passage  of  light,  the  drops  of 
belladonna  or  atropia  are  to  be  used  for  that  purpose  (p.  40). 
The  lenticular  opacity  is  apt  eventually  to  extend.,  «sA  \ft 
render  an  operation  necessary. 
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Oeneral  capsido-lentietdar  cataract. 

The  appearances  are  those  principally  of  anterior  capsular 
cataract,  when  the  opacity  of  the  anterior  capsule  is  com- 
plete. When  the  opacity  is  incomplete,  the  opacity  of  the 
lens  is  seen  through  the  transparent  places.  The  lens  may 
he  hard,  soft  or  fluid. 

When  dissolved,  the  lens  forms  an  opaque  white  or  yellow- 
ish fluid,  which  distends  the  cataractous  capsule.  In  some 
cases,  the  opacity  and  fluidity  of  the  lens  precede  the  opacity 
of  the  capsule ;  while  in  other  cases  the  diseased  state  of  the 
capsule  appears  to  lead  to  the  disorganization  and  dissolution 
of  the  lens. 

What  has  been  called  Morgagnian  cataract  appears  to  he 
an  early  stage  of  fluid  cataract,  and  to  consist  in  softening 
and  opacity  of  the  exterior  part  of  the  lens,  with  perhaps 
absorption  by  endosmose  of  aqueous  humour  into  the  cap- 
sule, determined  by  the  diseased  state  of  the  lens,  similar  to 
what  takes  place  after  death,  and  which  is  the  true  source  of 
what  is  called  the  Morgagnian  fluid.  When  the  vitreous 
body  is  at  the  same  time  dissolved,  the  cataract  presents 
tremulous  movements  with  every  turn  of  the  eye  or  head 
{cataracta  tremulans  vel  natatalis).  Being  no  longer  fixed, 
it  falls  down  below  the  pupil,  and  is  apt  to  pass  through  it 
into  the  anterior  chamber.  Tremulous  cataract  is  alniost 
always  complicated  with  amaurosis,  and  is  generally  the 
result  of  a  blow  on  the  eye  or  its  neighbourhood. 


SiUqvose  cataract. 

This  results  from  the  more  or  less  complete  absorption  of 
the  lens,  and  collapse  and  thickening  of  the  opaque  capsule. 
It  is  of  a  grayish-yellow  colour,  and  softish,  easily  broken 
up,  in  young  persons ;  whiter,  firmer,  and  tougher  in  grown- 
up persons.  It  is  sometimes  so  much  shrunk  in  diameter, 
that  when  the  pupil  is  dilated,  the  zonula  hwida  appears 
around  it,  and  radiating  white  bands  are  seen  extending 
from  it  to  the  ciliary  body  (cataracta  cum  zonula).  It  is 
also  so  much  shnmk  in  thickness,  that  it  is  evidently  at  a 
considerable  distance  behind  the  iris,  which  may  in  conse- 
quence be  inclined  backwards. 

Of  course  the  movements  of  the  pupil  cannot  be  influenced 
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by  the  cataract,  but  they  may  be  so  by  concomitant  com- 
pucations. 


THE   OPERATIONS   FOR   CATARACT. 

The  restoration  of  vision  in  cataract  cannot  be  effected  by 
any  means  short  of  operation.  The  different  operations  for 
this  purpose  have  for  their  common  object  the  removal  of 
the  opaque  body  from  behind  the  pupil,  so  that  the  rays  of 
light  may  be  again  allowed  to  pass  on  to  the  retina.  This 
object  is  sought  to  be  effected  in  one  or  other  of  three 
different  ways,  according  to  the  circumstances  of  the  case, 
viz. — 1st.  By  at  once  extracting  the  cataract  from  the  eye. 
2nd.  By  simply  displacing  it  to  below  the  level  of  the  pupil. 
8rd.  By  lacerating  the  capsule  and  dividing  the  lens,  in 
order  that  the  latter,  being  exposed  to  the  action  of  the 
aqueous  humour,  may  be  gradually  dissolved  and  absorbed, 
and  thus  eventually  removed  altogether  from  the  eye.  Of 
these  three  different  ways,  again,  tiiere  are  different  modifi- 
cations. 


General  observations  and  questions  rega/rding  the  operations 
for  cataract. 

Prognosis  of  the  operations  for  cataract  in  general. — The 
success  of  operations  for  cataract  depends  very  much  on  the 
kind  of  cataract,  the  age  of  the  patient,  and  the  local  and 
constitutional  complications ;  but,  as  a  general  estimate,  it 
may  be  admitted  with  Dr.  Mackenzie,  that  three-fourths  of 
patients  operated  on  recover  useful  vision,  and  two-thirds 
excellent  vision,  when  such  cases  only  as  are  fitted  for  opera- 
tion are  operated  on ;  when  the  mode  of  operating  is  adapted 
to  the  particular  case;  when  the  operation  is  well  performed, 
and  the  after  treatment  skilfully  conducted. 

Kind  of  cataract. — The  prognosis  in  lenticular  cataract 
is  much  more  favourable  than  in  capsular.  As  to  hard  and 
soft  lenticular  cataract,  the  prognosis  in  them  merges  into 
that  of  extraction  and  division. 

Age  of  the  patient. — The  prognosis  is  better  in  young 
children  and  old  persons  than  in  persons  in  the  prime  of 
life ;  but  this  is  mainly  because  it  is  in  early  life  and  old 
age  that  the  cataracts  most  favourable  for  oi^Q.\iis>iL  q^qa^. 
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The  general  complications  connected  with  age  which  are 
unfavourable  to  the  success  of  operations  for  cataract,  are, 
in  early  life,  scrofula,  and  in  advanced  life,  gout. 

Complieations  of  cataract. — Before  an  operation  for  cata- 
ract is  determined  on,  it  is  necessary  to  examine  not  only 
the  state  of  the  eye  in  other  respects,  but  the  state  of  the 
system  in  general,  lest  complications  should  exist  which 
might  interfere  with  the  success  of  the  operation.  This  they 
might  do  in  two  ways,  viz.,  either  by  interfering  with  its 
success  as  aQ  operation  simply,  or  the  operation  as  an 
operation  being  successful,  by  mterfering  with  the  accom- 
pUshment  of  its  ultimate  object  of  restoring  vision. 

The  compUcations  which  might  interfere  with  the  success 
of  the  operation  as  an  operation,  i.  e.  the  successftd  removal 
of  the  cataract,  without  subsequent  injury  to  the  eye  from 
undue  inflammation  or  the  like,  may  be  either  local,  such  as 
entropium,  ectropium,  trichiasis,  ophthalmia  tarsi,  chronic 
ophthalmia,  or  the  like;  or  constitutional,  such  as  dis- 
position to  erysipelatous  and  catarrhal  inflammations,  scro- 
fula, syphilis,  gout,  scurvy,  chronic  diseases  of  the  skin, 
habitual  ulcers  of  the  legs,  nervous  complauits. 

In  regard  to  local  complications  it  is  to  be  observed,  that 
there  are  certain  morbid  states  of  the  eye,  which,  though 
they  might  seriously  interfere  with  the  success  of  an  opera- 
tion as  an  operation,  performed  in  one  way,  would  be  little 
or  no  impediment  to  the  success  of  an  operation  performed 
in  another  way ;  thus,  whilst  synechia  anterior,  contracted 
pupil,  or  dissolution  of  the  vitreous  body,  would  be  incom- 
patible with  the  success  of  the  operation  of  extraction,  they 
would  offer  little  or  no  impediment  to  the  success  of  dis- 
placement or  division. 

The  operation  as  an  operation  being  successful,  the  com- 
pUcations which  might  interfere  with  the  accomphshment 
of  its  ultimate  object  of  restoring  vision,  are  local,  such  as 
defective  sensibihty  of  the  retina,  extensive  opacity  of  the 
cornea. 

Of  the  different  kinds  of  complications  of  cataract  above 
enimierated,  most  admit  of  cure,  or  of  such  palliation  as  is 
calculated  to  remove  or  diminish  the  risk  of  their  inter- 
fering to  prevent  the  success  of  an  operation.  Defective 
sensibility,  or  total  insensibility  of  the  retina,  however,  in 
general,  admits  of  no  cure,  and  is  therefore  of  course  a 
compUcation  rendering  all  operative  interference  fruitless. 

The  diagnosis  of  the  various  compUcations  of  cataract 
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above  referred  to,  is  either  quite  evident,  or  not  obscured  by 
the  presence  of  the  cataract ;  but  it  is  different  in  the  case 
of  compKcation  of  cataract,  with  defective  sensibility  of 
the  retina;  for  without  a  careful  consideration  of  all  the 
circumstances  of  the  case,  including  an  inquiry  whether,  at 
the  conunencement,  the  loss  of  vision  was  accompanied  by 
any  symptoms  of  posterior  internal  ophthalmia  (p.  150),  and 
an  examination  of  the  eye,  with  the  pupil  imder  the  influ- 
ence of  belladonna,  the  defect  of  vision  might  be  attributed 
solely  to  cataract,  especially  as  ready  perception  of  light  and 
shade  still  remains.  In  the  case  of  total  insensibility  of  the 
retina,  the  diagnosis  is  in  general  easy,  seeing  that  cataract 
never  produces  complete  blindness  (p.  227). 

When  one  eye  only  is  affected  with  cataract^  and  the  vision 
of  the  other  goody  should  an  operation  he  performed  ? — Under 
such  circiunstances,  the  practitioner  wiU  not  recommend 
recourse  to  an  operation,  and  indeed  the  patient  is  not 
likely  to  desire  it,  except,  as  is  sometimes  the  case  with 
young  persons,  generally  females,  when  the  cataract  is 
white  and  very  evident,  for  the  sake  of  getting  rid  of  the 
deformity. 

When  in  one  eye  useful  vision  is  lost,  and  in  the  other, 
vision  has  become  misty  from  cataract,  should  an  operation 
be  performed  on  the  former  ? — The  usual  advice  is  to  wait 
until  useftd  vision  is  lost  in  the  latter  also ;  but  it  is  better 
to  operate  at  once  on  the  blind  eye,  though  the  determi- 
nation of  the  point  may  be  left  to  the  convenience  of  the 
patient. 

When  in  an  elderly  person  double  lenticular  cataract  has 
become  so  far  developed  as  to  interfere  with  useful  vision, 
when  should  an  operation  be  had  recourse  to  ? — If  extraction 
is  to  be  performed,  operate  as  soon  as  possible,  for  there  is 
more  chance  of  the  vitreous  body  being  sound  than  at  a 
later  period ;  if,  on  the  contrary,  displacement  is  to  be  per- 
formed, the  operation  may  be  deferred  until  the  cataracts  be 
more  developed. 

When  cataract  is  fully  formed  in  both  eyes,  may  both  be 
operated  on  at  the  same  time  ? — As  a  general  rule,  the  answer 
is  in  the  negative,  if  extraction  is  to  be  performed ;  in  the 
affirmative,  if  displacement  or  division. 

In  cases  of  congenital  cataract,  at  what  age  should  the 
operation  be  performed? — It  ought  to  be  performed  in 
infancy;  and,  if  possible,  before  teething  commences;  if 
not,  soon  after  teething  is  completed^ 
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Preparation  of  the  patient  for  undergoing  an  operation  for 
eataraot. — If  the  case  be  free  from  local  or  constitutional 
complications,  the  patient  requires  no  other  preparation  than 
a  few  days'  rest  of  mind  and  body,  some  attention  to  diet, 
and  to  the  state  of  the  bowels.  If,  on  the  contrary,  any  such 
complications  exist,  he  ought,  l)efore  the  operation  is  imder- 
taken,  to  be  subjected  to  such  treatment  as  is  adapted  either 
to  remove  them  altogether,  or  to  palliate  them  so  far  as  to 
remove  or  diminish  the  risk  of  their  interfering  to  prevent 
the  success  of  the  operation.  The  previous  habits  of  the 
patient  as  to  diet,  the  use  of  strong  drinks,  smoking,  &c., 
should  be  carefully  considered. 

The  treatment  of  the  morbid  states  of  the  eye,  which  may 
complicate  cataract,  is  discussed  under  their  proper  heads. 
In  regard  to  the  treatment  of  the  various  constitutional 
complications,  it  would  be  out  of  place  here  to  enter  into 
detail.  It  is  proper,  however,  to  observe,  that  in  some  cases 
the  abstraction  of  blood  may  be  necessary,  besides  restriction 
of  diet,  even  to  abstinence  from  all  strong  drink,  and  animal 
food  too,  though  in  these  respects  care  should  be  taken  not 
to  interfere  violeutiy  with  confirmed  habits.  For  the  regu- 
lation of  the  bowels,  repeated  purges  may  be  required.  In 
other  cases,  strengthening  diet  and  tonic  and  even  stimula^ 
ing  treatment  may  be  called  for. 

It  need  scarcely  be  remarked,  that  if  the  patient  is  subject 
to  gout,  rheiunatism,  or  erysipelas,  the  operation  should  be 
carefully  avoided,  when  there  is  reason  to  fear  an  attack  is 
impending.  Shortiy  after  an  attack,  is  the  occasion  which 
shoidd  be  chosen.  In  any  case,  the  operation  is  not  to  be 
undertaken  while  the  patient  has  a  foul  tongue. 

On  the  morning  of  the  operation,  if  there  is  no  natural 
evacuation,  a  cljrster  should  be  given  to  procure  one. 

The  only  special  preparation  of  the  eye  for  the  operation 
is  the  dilatation  of  the  pupil,  by  means  of  the  softened 
extract  of  belladonna,  smeared  on  the  eyebrow  and  eyelids, 
two  or  three  hours  before,  or,  what  is  more  convenient,  the 
atropia  solution  dropped  into  the  eye. 

Seasons  of  the  year  best  adapted  for  operations  for  cata- 
ract.— The  operations  for  cataract  may  be  performed  during 
mild  and  steady  weather  at  any  season ;  and  such  weather 
most  usually  occurs  from  March  to  the  end  of  October. 

Position  of  the  patient y  assistants ^  and  operator. — ^The 
patient  may  either  sit  on  a  chair,  or  he  may  lie  extended  on 
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a  80&  or  table  with  a  pillow  under  his  head.  In  infants  great 
adTantage  is  obtained  by  bringing  them  under  the  influence 
of  chloroform,  otherwise  they  are  best  secured  by  wrapping 
tibem  in  a  shawl,  to  confine  their  arms  and  hands,  and  laying 
tiieon  on  their  backs  on  a  table.  In  very  timid  adults  also, 
chlcnofonn  may  be  occasionaUy  resorted  to,  at  least  in  ope- 
mdons  with  the  needle,  the  vomiting  which  sometimes  super- 
Tenes  being  an  objection  of  some  weight  to  its  employment 
in  extraction. 

When  the  patient  sits,  the  operator  usually  stands,  or,  if 
he  sits,  it  is  on  a  high  chair,  before  the  patient,  whilst  an 
assistant  stands  behind  to  support  his  head,  and  to  take 
charge  of  the  upper  eyeUd.  The  patient's  head  should  be 
held  with  the  face  lookmg  somewhat  upwards ;  and  in  order 
to  secure  it  in  this  position,  the  assistant  supports  it  against 
his  breast,  and  holds  the  chin  by  one  hand,  whilst  the  other 
— ^the  right  if  the  right  eye,  the  left  if  the  left  eye  is  the 
subject  of  operation — rests  on  the  forehead ;  with  the  latter 
hand  the  assistant  secures  the  upper  eyehd.  The  operator 
takes  charge  of  the  lower  eyelid,  and  for  his  purpose  he 
uses  the  forefinger,  the  middle  finger  being  appUed  to  the 
inner  comer,  ready  to  prevent  the  rolling  inwards  of  the 
eyeball,  the  ling  finger  is  bent  to  be  out  of  the  way,  the  little 
finger  rests  on  the  patient's  opposite  cheek ;  with  the  right 
hand  the  operator  holds  the  instrument,  if  it  is  the  left  eye 
which  is  to  be  operated  on,  and  vice  versa.  When  the 
patient  lies  extended  on  a  sofa  or  table,  the  operator  stands 
at  his  head ;  in  which  case,  with  one  hand  resting  on  the 
forehead,  he  secures  the  upper  eyehd,  whilst  with  flie  other 
he  holds  the  instrument. 

If  the  opei-ator  is  not  ambidexter,  he,  when  the  patient 
sits,  can  conveniently  operate  only  on  the  left  eye.  When 
the  patient  lies  extended  on  a  sofa  or  table,  the  operator 
stands  behind  the  head,  and  takes  chaige  of  the  upper  eye- 
lid, if  it  is  the  right  eye  which  is  to  be  operated  on.  But  if 
the  left,  then  he  must  stand  by  the  side  of  the  patient ;  in 
this  case,  the  assistant  stands  at  the  head,  and  secures  the 
upper  eyehd ;  the  operator  himself  depressing  the  lower. 

In  operating  on  the  eye,  it  is  of  the  greatest  moment  to 
have  good  hght.  A  window  directed  to  the  north  should,  if 
possible,  be  chosen.  If  there  be  more  than  one  window  in 
the  room,  the  others  should  have  the  curtains  drawn  over  them. 
In  regard  to  the  position  of  the  patient  to  the  Ught,  it  should 
be  such  that  neimer  the  operator's  body  nox  \ns\i3aaadL\ife*Ya.- 
terposed  between  the  eye  and  the  light  durmg  ^e  o^T«^i^sfv. 
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Opening  and  securing  of  the  eyelids, — ^The  patient,  assistant, 
and  operator  being  in  their  places,  the  next  business  is  to 
open  and  secure  the  eyelids.  The  proper  securing  of  the 
upper  eyelid  is  a  most  important  point;  it  is  effected  by 
applying  the  points  of  two  fingers,  the  fore  and  middle,  or 
the  middle  and  ring  finger,  according  to  circumstances, 
against  the  broad  border  of  the  tarsus,  the  eyelashes  being 
smoothly  extended  between  the  eyelids  and  the  surface  of 
the  fingers,  and  gently  raising  the  eyelid,  by  shding  its  firm 
part  back  under  the  margin  of  orbit,  until  the  fingers  come 
to  press  against  that  margin.  The  upper  eyelid  may  thus 
be  completely  secured  without  any  great  force,  and  without 
tiie  sligntest  pressure  on  the  eyeball,  without  the  eyeball 
even  being  touched. 

The  lower  eyelid  is  secured  in  a  similar  manner,  and  still 
more  easily,  with  the  fore  finger,  whilst  the  middle  &iger  is 
applied  over  the  caruncle.    Fig.  23. 


It  is  seldom 
the  upper  eyelid. 


Fig.  23. 
V>  eixrgilo^  a  s^culum  for  securing 
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When  the  eyelids  axe  held  apart  unskilfully,  they  are  apt 
to  become  everted,  while  folds  of  the  conjunctiva  are  thrust 
out  between  them  by  the  action  of  the  orbicularis  muscle, 
80  that  the  front  of  the  eyeball  is  ahnost  buried,  and  the 
operation  consequently  impeded. 

A  compress  of  charpie  is  laid  over  the  closed  lids  of  the 
eve  not  operated  on,  and  secured  by  a  roller.  If,  however, 
the  patient  has  complete  command  over  himself,  the  eye 
should  be  left  imcovered,  that  he  may  keep  his  gaze  steadily 
fixed  on  some  point,  and  thus  properly  direct  and  steady  the 
eye  to  be  operated  on. 


EXTRACTION  OF  THE  CATARACT. 

The  kind  of  cataract,  for  the  cinre  of  which  the  operation 
of  extraction  is  most  commonly  imdertaken,  is  the  common 
hard  lenticular  cataract  of  old  persons. 

The  extraction  may  be  effected  through  an  incision,  either 
in  the  cornea,  or  in  the  sclerotica.  Extraction  through  an 
incision  in  the  cornea,  is  the  operation  commonly  practised ; 
extraction  through  a  sclerotic  incision  not  having  been  found 
so  successful.  Sihquose  cataract  and  shreds  of  opaque  cap- 
sule are,  however,  sometimes  extracted  through  a  smiQl 
opening  in  the  sclerotica. 

Extraction  of  the  hard  or  common  lenticular  cataract  of  old 
persons  through  the  cornea. 

Conditions  necessary  for ,  or  at  least  favourable  to  the  suc- 
cessful performance  of  the  operation. — 1.  Steadiness  on  the 
part  of  the  patient  during  and  alter  the  operation.  2.  Large 
palpebral  nssure,  so  that  the  eyelids  may  be  sufficiently 
separated  to  permit  the  due  exposure  of  me  whole  front  of 
the  eyeball.  3.  The  eyeball  neither  much  sunk  nor  very 
prominent :  in  the  one  case  the  section  of  the  cornea  cannot 
be  well  made ;  in  the  other,  the  healing  of  the  wound  does 
not  proceed  so  favourably.  4.  The  cornea,  healthy  in  struc- 
ture (an  arcus  senilis^  p.  21,  is  no  impediment),  and  of  due 
size  and  prominence.  5.  The  iris,  free  from  synechia,  and 
not  inclined  towards  the  cornea,  so  that  the  anterior  chamber 
may  be  of  good  width.  6.  The  pupil  natural,  freely  con- 
tracting and  dilating  according  to  the  degree  of  light. 

Conditions  unfavourable  to,  or  wholly  /orbiddiiig,  the  yet- 
formanoe  of  the  operation. — Unsteadiness  on  tSaa  ^«c^.  o'v  ^^ 
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patient;  chronic  cough;  difficulty  of  breathing;  very  over- 
hanging superior  orbital  margin  and  eyebrows;  narrow 
palpebral  fissure ;  very  sunk  or  very  promment  eyeball ;  the 
cornea  unhealthy  in  structure,  small  and  flat;  the  anterior 
chamber  consequently  small;  synechia;  small  pupH,  and 
not  widely  dilatable,  even  by  belladonna ;  or,  and  above  all, 
a  dissolved  state  of  the  vitreous  body  and  its  connexions. 

When  a  dissolved  state  of  the  vitreous  body  exists,  as  it 
often  does  in  old  persons,  the  section  of  the  cornea  is,  per- 
haps, no  sooner  made  than  the  cataract,  along  with  a  greater 
or  less  quantity  of  the  vitreous  humour,  bursts  out  from  the 
eye ;  or,  the  cataract  sinking  down  behind  the  iris,  a  large 
quantity  of  vitreous  humour  alone  bursts  out.  If  the  dis- 
solution of  the  vitreous  body  be  great,  it  will  be  evacuated 
wholly  or  in  large  quantity,  and  the  eyeball  may  thus  be 
destroyed,  notwithstanding  the  utmost  dexterity,  delicacy, 
coolness,  and  circumspection  on  the  part  of  the  operator. 
But  how  is  the  existence  of  this  state  of  the  vitreous  body 
ascertained  before  operation?    (See  p.  192). 

If  dining  the  operation  of  extraction  on  one  eye,  any  indi- 
cations of  softening  of  the  vitreous  body  should  be  observed, 
this  ought  to  be  a  warning  against  proceeding  at  once  to 
operate  on  the  other ;  because,  during  the  second  operation, 
the  muscles  of  the  eyes  and  eyelids  are  apt  to  be  involuntarily 
contracted,  and  the  vitreous  humour  of  the  eye  already  ope- 
rated on  squeezed  out. 

It  is  to  be  observed,  that  in  the  eye  in  which  the  cataract 
has  more  lately  formed,  the  vitreous  body  is  less  likely  to 
be  softened  than  in  the  other;  so  that,  supposing  it  ,be 
determined  to  operate  by  extraction  on  both  eyes  at  the  samei 
time,  it  would  be  advisable  to  operate  first  on  that  in  which 
the  cataract  has  more  recentiy  formed. 

Prognosis. — ^When  the  case  is  one  of  common  hard  lenti- 
cular catatact,  and  when  the  other  conditions  are  favour^ 
able,  the  prognosis  is  good.  Recovery  of  the  eye,  from  the 
effects  of  the  operation,  sometimes  take  place  m  less  than 
three  weeks ;  but  not  unfrequentiy,  some  degree  of  external, 
or  even  anterior  internal  inflammation  occurs,  so  that  re- 
covery is  retarded.  In  general,  convalescence  should  not  be 
calculated  on  sooner  than  from  four  to  six  i^eeks ;  in  some 
cases  dangerous  and  destructive  inflammation  occiu^,although 
the  case  appeared  to  be  in  all  respects  a  proper  one  for  ope^ 
ration,  and  the  operation  well  and  successfully  performed. 

The  operation  having  succeeded  as  an  operation,  njore 
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perfect  vision  is  in  general  obtained  after  extraction  than 
after  any  other  mode  of  o|>erating. 

Instruments  and  dressings. 

A  Beer's  knife,  for  maiing  the  section  of  the  cornea. + 
(Fig.  27,  p.  246.) 

.  A  set  ot  two  pairs  of  Daviel's  scissors  (Figs.  35,  fj6,  pp.  254, 
255),  for  enlarging  the  corneal  incision,  if  necessarj-,  or  the 
knives  more  commonly  used  for  the  puri)Ose.  (Figs.  30,  34, 
pp.  251,  253.) 

A  bent  point  for  lacerating  the  capsule.   (Fig.  37,  p.  256.) 

Daviel's  curette  or  spoon.     (Fig.  3>:*,  p.  257). 

A  fine  hook  (Fig.  39,  p.  258),  or  slender-hladed  forcep 
(Fig.  42,  p.  266),  for  extracting  or  assisting  out  the  lens,  in 
ease  of  its  sinking  in  the  vitreous  humour. 

Two  strips  of  black  court  plaister,  about  an  eighth  of  an 
inch,  broad,  and  long  enough  to  extend  from  the  eyebrow  to 
the  cheek,  over  the  eyelids. 

Some  small  pieces  of  lint. 

The  operation  of  extracting  a  lenticular  cataract,  through 
an  incision  in  the  cornea,  may  be  viewed  as  comprehending 
two  principal  parts,  viz.,  lst,'the  section  of  the  cornea ;  and 
2nd,  the  laceration  of  the  capsule,  and  extraction  of  the  lens. 

Section  of  the  cornea. — This  is  usually  considered  the 
nicest,  if  not  the  most  difficult  part  of  the  operation.  It  is 
made  concentric  with  the  margin  of  the  cornea,  and  in  order 
to  be  of  sufficient  size  for  the  escape  of  the  lens,  about  one- 
fortieth  of  an  inch  from  the  sclerotica,  and  to  an  extent  cor- 
responding to  rather  more  than  half— to  the  extent  say  of 
nine-sixteenths  of  the  circumference  of  the  cornea.  This 
section  may  be  made  in  the  lower  half  of  the  cornea  (Fig. 
24),  or  the  upper  half  (Fig.  25),  or  the  outer  and  lower  hjdf 
(Fig.  26),  thus:— 


Fig.  26. 

•  The  sharpness  of  the  point  of  the  knife  is  tested  by  making  it 
pierce  very  thin  leather  put  on  the  stretch.  If  the  kiafe  yvsskr* 
without  force,  and  without  making  any  noise,  the  -^VjiX.  \b  %<>^» 
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The  instrument  usually  employed  for  maldng  the  section  of 
the  cornea,  is  Beefs  cataract  knife,  which 
^         is  represented  in  the  annexed  figure. 

The  back  of  the  blade  a  is  straight 
with  the  handle,  the  cutting  edge  h  ob- 
lique, and  forming  with  the  back  at  the 
pomt  c  an  angle  of  about  18*  or  19°. 
For  about  one-tenth  of  an  inch  from  the 
point,  the  back  is  cutting,  as  weU  as  the 
edge. 

The  back  of  the  blade  generally, 
though  blunt,  should  be  thin,  but  in  a 
line  between  the  back  and  edge,  extend- 
ing from  point  to  heel,  the  blade  is 
thick,  the  thickness  increasing  gradually 
from  point  to  heel  on  the  one  hand,  and 
from  the  edge  and  back  respectively  on 
the  other.  The  line  in  the  direction  of 
which  the  thickness  is  greatest,  is  indi- 
cated by  d.  This  conformation  imparts 
the  necessary  rigidity  to  the  blade,  and 
is  farther  of  use,  diuing  the  performance 
of  the  operation,  in  filling  up  the  inci- 
sion as  it  is  made,  and  thus  preventing 
the  premature  escape  of  the  aqueous 
humour,  until  the  section  of  the  cornea 
is  nearly  completed,  which  is  a  very  im- 
portant condition  for  its  successful  per- 
formance. 

It  may  be  remarked,  that  the  great 
breadth  of  the  blade  towards  the  heel  is 
quite  imnecessanr  for  the  completion  of 
me  section  of  the  cornea,  as  may  be 
seen  in  Fig.  28,  and  is  sometimes  posi- 
tively inconvenient  during  the  operation, 
by  coming  into  contact  with  the  edge  of 
the  eyehd.  All  the  part,  therefore,  com- 
prised between  e  and/.  Fig.  27,  might  be 
advantageously  cut  away  as  far  as  the 
dotted  Ime. 

The  handle  of  the  knife  should  be 
broad,  as  much  as  one-fifth  or  one-fourth 
of  an  inch  broad,  and  flat,  the  flat  sides 
to  correspond  to  the  flat  siuf  aces  of  the 
blade. 


Fig.  27. 
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The  mode  in  which  the  section  of  the  cornea  is  made  with 
the  knife,  which  has  now  heen  described,  is  to  pierce  through 
the  cornea  on  the  temporal  side  into  the  anterior  chamber, 
which  constiHites  the  act  of  puncturation ;  then  to  push  the 
point  of  the  knife,  the  flat  surfaces  of  the  blade  being  to  and 
from  the  operator,  through  the  anterior  chamber,  across  to 
the  nasal  side  of  the  cornea,  where  the  point  of  the  knife  is 
again  made  to  pierce  through  the  cornea  from  the  anterior 
chamber,  an  act  called  counter-jmncturadon.  By  now  con- 
tinuing to  push  the  knife  onwards,  it,  by  its  increasing 


Fig.  28. 

breadth,  cuts  itself  out  in  the  direction  of  the  dotted  line, 
Fig.  28,  and  so  the  section  of  the  cornea  is  completed.  The 
section  of  the  cornea  thus  comprehends  three  acts,  viz., 
puneturatiorij  counter-puncturation,  and  cutting  out. 

Methold  of  holding  the  cataract  knife. — ^The  handle  is  to 
be  held  not  exactly  in  the  middle,  but  rather  nearer  the 
blade ;  its  flat  surmces  between  the  points  of  the  fore  and 
middle  fingers  on  the  one  hand,  and  the  point  of  the  thumb 
on  the  other,  and  the  general  direction  of  the  handle  some- 
what at  right  angles  to  the  thmnb.     (Fig.  29,  p.  248). 

By  having  the  handle  of  the  knife  broad  and  flat,  and  by 
holcung  it  in  the  manner  just  described,  it  is  not  liable  to 
roll  betwixt  the  fingers,  and  the  little  fijiger  resting  on  the 
patient's  cheek,  all  the  manoeuvres  after  puncturation  can 
be  readily  executed  by  the  movements  of  the  fingers  alone, 
80  that  the  siufaces  of  the  blade  can  be  kept  unerringly 
parallel  to  the  surface  of  the  iris,  and  the  base  of  the  cornea, 
during  the  passage  of  its  point,  through  the  anterior  cham- 
ber :  consequently  its  edge  will  have  no  tendency,  either  to 
cut  abruptly  out  from  the  cornea ;  or,  on  the  contrary,  to 
be  so  incnned,  as  to  come  upon  ihe  sclerotica,  and  cut  out 
there. 

The  position  of  the  patient,  whose  pupils  should  be  dilated 
by  belladonna  (p.  240),  assistant  and  Burgeon \)evxi%  «xt«si%^ 
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Fig.  29. 

as  above  recommended  (p.  240,  et  seq.),  the  operation  is 
proceeded  with  as  follows : — 

Section  of  the  cornea  downwards, — Puncturation. — The 
surgeon,  holding  tiie  cataract  knife  in  the  manner  above 
described,  and  with  its  back  upwards  and  horizontal,  rests 
the  hand  by  means  of  the  little  finger  on  the  patient's  cheek, 
in  such  a  way,  that  the  blade  of  the  knife  may  be  by  its 
corresponding  flat  surface  close  in  front  of  the  cornea,  and 
with  its  point  as  far  advanced  towards  the  nose,  as  it  must 
be,  when  counter-puncturation  is  effected. 

Things  being  thus  disposed,  the  surgeon,  after  touching 
the  cornea,  with  the  flat  sinface  of  the  blade  of  the  knife,  to 
see  whether  or  not  the  eye  is  disposed  to  start,  and  warning 
the  patient  not  to  hold  his  breath  when  the  knife  pierces, 
prepares  for  puncturation,  by  first  retracting  the  fingers. 
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holidiiig  the  knife,  and  then  slightly  turning  the  hand,%o 
that  the  point  of  the  knife  may  be  brought  opposite,  and 
somewhat  perpendicular  to  the  point  of  the  cornea,  where 
punctiiration  is  to  be  made,  viz.,  about  one-fortieth  of  an 
.  inch  from  the  temporal  margin,  and  as  much  above  the 
transverse  diameter. 

Watching  his  time  then,  when  the  eye  is  directed  steadily 
forwards,  Ihe  surgeon  by  a  quick  but  assured  movement, 
enters  the  knife  at  first  somewhat  perpendicularly  to  the  sur- 
face of  the  cornea,*  but  just  as  it  is  is  about  to  penetrate, 
and  thus  gain  the  anterior  chamber,  the  handle  of  the 
knife  is  to  be  inclined  backwards,  by  bringing  the  hand  into 
its  former  position,  so  that  the  surfaces  of  the  blade  may 
become  parallel  to  the  iris  and  base  of  the  cornea.  At  the 
same  time  that  this  manoeuvre  is  executed,  the  handle  of 
the  knife  is  to  be  inclined  a  Mttle  downwards,  so  that  the 
point  may  be  directed  a  Uttle  upwards,  as  if  to  make  coun- 
ter-puncturation  at  a  point  higher  than  is  really  intended, 
otherwise,  in  consequence  of  the  depression  which  the  point 
of  the  knife  necessarily  experiences  in  its  progress  towards 
the  opposite  side  of  the  cornea,  coimter-puncturation  would 
&I1  too  low,  and  the  section  of  the  cornea  would  conse- 
quently be  too  small. 

Passage  of  the  knife  a^oss  the  anterior  chamber,  and 
oounter-puncturation. — Immediately  on  pimctiu'ation  being 
effected,  the  knife  is  pushed  steadilj  and  quickly  on  through 
the  anterior  chamber,  to  the  opposite  side  of  the  cornea,  and 
until  counter-puncturation  is  accomplished.  The  point  of 
the  cornea  where  this  should  take  place  is  one-fortieth  of  an 
inch  from  its  nasal  margin,  and  corresponding  to,  or  a  Httie 
above,  the  transverse  diameter. 

If,  before  counter-puncturation  is  effected,  the  aqueous 
humour  should  escape  by  any  accident,  such  as  the  sudden 

*  The  perpendicular  direction  recommended  to  be  given  to  the 
point  of  the  knife,  in  commencing  puncturation  is  to  obviate  the  lisk 
of  the  point  of  the  knife  being  thrust  obliquely  into  the  substance  of 
the  cornea,  instead  of  penetrating  directly  through  its  substance  into 
the  anterior  chamber.  That  the  knife  has  been  thrust  into  the  sub- 
stance of  the  cornea,  and  not  penetrated  into  the  anterior  chamber,  is 
readily  perceived  by  the  dull-looking  way  in  which  the  knife  shines 
through,  in  comparison  to  what  it  does  when  it  is  hirlj  in  the  ante- 
rior chunber ;  and  also,  by  the  continuance  of  resistance  to  the  on- 
ward progress  of  the  knife.  All  this  can  be  readily  illustrated  by 
practising  on  the  eye  of  a  sheep  or  pig. 
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morement  of  the  eye  away  from  the  knife,  m  such  quantity 
that  the  iris  falls  forward  against  the  cornea,  ftirtiher  pro* 
oeedings  should  be  desisted  m)m,  and  the  operation  deferred 
until  me  restoration  of  the  aqueous  humour,  and  tiie  sub- 
Eddence  of  the  reaction,  if  any,  which  may  haye  taken  place 
in  consequence  of  the  simple  puncturation.  Or  if  the  eyeball 
should  roll  inwards  and  upwards  so  much  that  the  surgeon 
cannot  see  the  opposite  side  of  the  cornea,  and  if  the  patient 
cannot  turn  the  eyeball  right,  it  is  better  to  withdraw  the 
knife  than  counter-puncture  at  hazard. 

Cutting  out. — In  pushing  the  knife  on  in  order  to  cut  out, 
its  edge  must  not  be  pressed  down  against  the  substance  of 
the  cornea  which  it  is  cutting,  but,  by  lowering  somewhat 
the  handle,  the  back  of  the  knife  should  rather  be  kept 
pressed  up  against  the  upper  angle  of  the  wound  of  counter- 
puncturation.  By  this  means  the  blade  of  the  knife  is  made 
to  fill  both  the  incision  and  coimter-incision  in  the  cornea, 
in  proportion  as  it  makes  them,  and  thus  no  room  is  giyen 
for  a  premature  escape  of  aqueous  hiunour. 

When  the  knife  has  almost  cut  itself  out,  a  pause  is  to  be 
made;  the  surgeon,  haying  now  complete  command  oyer 
the  eyeball,  makes  it  turn  rather  outwards,  if  in  completing 
the  section  of  the  cornea,  the  point  of  the  knife  threatens  to 
come  upon,  and  be  stopped  by,  the  parts  at  the  inner  can- 
thus.  After  this,  the  tag  of  me  cornea  which  remains  is  to 
be  slowly  and  cautiously  cut  by  a  sawing  motion.  The 
upper  eyelid  is  at  the  same  time  to  be  let  go,  and  as  soon  as 
the  tag  is  cut,  and  the  knife  withdrawn,  tiie  lower  eyelid  is 
to  be  allowed  to  rise,  care  being  taken  that  its  border  does 
not  interfere  with  the  corneal  incision. 

Whilst  the  cutting  out  is  thus  being  accomplished,  the 
patient  is  to  be  cautioned  not  to  hold  his  breath,  or  make 
any  effort  to  squeeze  the  eyelids  together,  for  at  this  moment 
the  lens,  with  a  portion  of  yitreous  body,  if  the  latter  is  at 
all  in  a  dissolyed  state,  is  apt  to  burst  out.  For  fear  of  this 
it  has  been  adyised  to  leaye  the  tag  of  cornea  uncut,  allow 
the  eyelids  to  close,  and  cut  the  tag  only  after  laceration  of 
the  capsule  has  been  effected. 

If,  in  cutting  out,  the  iris  should  fall  against  the  edge  of 
the  knife,  in  consequence  of  premature  escape  of  aqueous 
humour,  the  surgeon  should  pause,  and  whilst  pulUnc  the 
eye  forwards  wifii  the  whole  knife,  apply  the  point  of  the 
middle-finger  against  the  cornea,  and  try  by  gentie  pressure 
to  disengage  the  iris  from  the  edge  of  the  Knife,  and  to  keep 
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it  SO  whilst  completmg  the  section.  If  this 
does  not  succeed,  and  if  much  of  the  iiis  lies 
before  the  edge  of  the  knife,  this  instrument 
should  be  withdrawn,  and  the  section  com- 
pleted as  well  as  possible  with  the  probe-point- 
ed knife,  or  Dayiel's  scissors.  But  if  a  small 
part  merely  of  the  iris  falls  before  its  edge,  the 
knife  may  be  pushed  on,  even  although  the 
piece  of  the  iris  be  cut  off.  If  in  consequence 
of  this  excision  of  a  piece  of  the  iris  an  open> 
ing  is  made,  this  and  the  pupU  should  be 
thrown  into  one  by  dividing  the  isthmus  be- 
fore concluding  the  operation. 

Section  of  the  cornea  upwards. — ^This  has 
of  late  years  been  the  method  preferred.  The 
procedure  differs  from  that  above  described 
only  in  the  circumstances,  that  the  edge  oC 
the  knife  is  directed  upwards  —  the  oack, 
which  is  directed  downwards,  as  in  the  former 
case,  being  horizontal — and  tiiat  the  points 
of  puncturation  and  counter-puncturation 
should  be  below  instead  of  above,  the  trans- 
verse diameter  of  the  cornea.  In  this  case 
also  &p*eater  care  is  required  at  the  time  of 
completing  the  section  of  the  cornea,  in  with- 
drawing the  knife,  and  allowing  the  upper 
eyelid  to  fall  down,  for  in  consequence  of  the 
tendency  of  the  eyeball  to  roll  up  suddenly, 
the  flap  of  the  cornea  is  apt  to  be  caught 
either  by  the  knife  or  by  the  edge  of  the  up- 
per eyehd,  and  to  be  folded  down. 

Section  of  the  cornea  in  its  outer  and  lower 
half — This  was  the  section  generally  adopted 
by  the  first  Wenzel  (who  used  a  double-edged 
knife  for  the  purpose),  and  has  again  been 
pretty  extensively  practised  by  Professor  Ro- 
sas, of  Vienna  (who  uses  a  Beer's  knife,  with 
a  sharp-cutting  back) ,  and  the  late  Mr.  Tyrrell, 
who  used  the  common  Beer's  knife.  To  effect 
the  section,  puncturation  is  made  on  the  tem- 
poral side,  45**  above  the  horizontal  diameter 
of  the  cornea,  and  counter-puncturation  be- 
low the  horizontal  diameter  on  the  nasal 
side;  so  that  of  the  seim.-c\i(i\]!\»i  \TkSS\sasstL> 
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(me-fourth  is  above,  and  three-fouths  below,  the  horizontal 
diameter. 

If,  in  consequence  of  the  iris  having  fellen  against  tlie 
edge  of  the  knife,  it  has  been  necessary  to  withdraw  this  in- 
strument, the  section  of  the  cornea  is  best  completed  with  the 
probe-pointed  convex-edged  knife  (Fig.  30,  p.  251).  It  is  to 
be  entered  into  the  anterior  chamber  of  the  wound  of  punctu- 
ration,  and  its  blunt  point  run  close  along  the  posterior 
surface  of  the  cornea  until  it  passes  out  by  the  wound  of 
counter-puncturation.     The  convexly  curved  edge  of  tlie 


Fig.  31. 

knife  approaching  so  near  the  part  of  the  cornea  to  be  cut 
does  not  leave  room  for  the  iris  to  fall  against  it,  while  by  a 
sawing  motion  the  section  is  completed. 

The  incision  made  in  this  manner  by  a  knife  heals  better 
than  one  made  by  scissors.  If,  however,  the  surgeon  finds 
he  can  effect  his  purpose  more  easily  by  means  of  Daviel's 
or  even  the  common  cinred  scissors,  the  disadvantage  at- 
tending a  division  made  by  them  is,  on  the  whole,  not  so 
great  as  to  deter  ifrom  their  employment.  Daviel's  scissors, 
and  the  mode  of  using  them  in  enlarging  the  section  of  the 
cornea  when  too  small,  are  described  below. 

Enlargement  of  section  of  the  cornea  when  too  small. — 
The  section  of  the  cornea  may  prove  too  small,  either  in  con- 
sequence of  the  incision  being  too  much  within  the  margin 
of  the  cornea,  thus — Fig.  32. 


Fig.  32.  Fig.  33. 

or  not  extending  to  the  half  of  the  circumference,  as 
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Fig.  33.  The  first  mentioned  defective  section 
can  scarcely  be  remedied,  tiie  second  may  be  so 
very  readily. 

For  enlarging  the  section  of  the  cornea  when 
too  small,  either  a  probe-pointed  concavely-cinred 
edged  knife,  such  as  is  here  represented.  Fig.  34, 
or  a  pair  of  curved  scissors  may  be  employ^. 

When  the  knife  is  used,  it  is  held  as  the  cata- 
ract knife,  and  it  is  introduced  through  the  in- 
cision of  the  cornea  flatways,  its  round  and  blunt 
point  ghding  against  the  posterior  surface  of  the 
cornea,  contact  with  the  iris  being  avoided  as 
much  as  possible,  and  its  edge  directed  against 
the  angle  where  the  incision  is  to  be  enlarged. 
By  withdrawing  the  knife  a  littie,  the  cornea  is 
cut ;  the  knife  being  again  pushed  in,  it  is  again 
a  Mttie  withdrawn,  and  an  additional  cut  made, 
and  so  on,  cutting  only  on  withdrawing  the  knife, 
until  the  wound  is  sufficientiy  enlarged,  and  that 
as  much  as  possible  in  a  line  concentric  with  the 
margin  of  the  cornea. 

When  scissors  are  had  recourse  to,  Daviel's 
are  those  recommended,  though  a  pair  of  simple 
curved  scissors  will  answer  the  purpose.  Daviel's 
scissors  have  a  double  curve,  to  adapt  them  to 
make  as  direct  a  snip  of  the  cornea  as  possible. 
Two  pairs  bent  in  opposite  ways  are  consequentiy 
required.  One  pair  to  enlarge  the  incision,  sup- 
posing the  section  downwards,  on  the  temporal 
side  of  the  right  eye,  and  on  the  nasal  side  of  the 
left ;  or  supposing  the  section  upwards,  to  en- 
lai'ge  the  incision  on  the  temporal  side  of  the 
left  eye,  and  on  the  nasal  side  of  the  right.  An- 
other pair  to  meet  the  opposite  circumstances. 
(Figures  35  and  36,  pp.  254,  255). 

The  way  in  which  the  scissors  are  to  be  held 
is  this : — The  thimib  in  one  ring,  the  ring  finger 
in  the  other,  the  point  of  the  fore  finger  on  the 
joint,  the  middle  finger  on  the  branch  in  the 
ring  of  which  the  ring  finger  is.  The  thumb  and 
ring  finger  may  be  inserted  into  the  rings,  either 
fi-om  the  convex  or  concave  surface  of  the  scissors, 
p.  according  to  circimistances ;  but  the  convexity 
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Fig.  86. 


of  the  instrument  ought 
of  course  always  to  be 
towards  the  eye. 

Supposing  the  eye 
operated  on  to  be  the 
mtt  that  the  section  of 
the  cornea  is  down- 
wards, and  that  it  is 
on  the  temporal  side, 
the  incision  is  to  be 
enlarged,  the  pair  of 
scissors  to  be  used  is 
that  which,  when  held 
as  above  described,  will 
present  the  concavity 
of  its  lateral  curve  to- 
wards the  centre  of  the 
cornea.  The  blades 
then  being  sufficiently 
open,  the  point  of  the 
one  next  uie  centre  of 
the  cornea  is  to  be  in- 
troduced flatways  be- 
hind the  flap  of  the 
cornea,  and  carefully 
slid  up  between  the 
cornea  and  iris  to  op- 
posite that  part  of  the 
circumference  of  the 
cornea  which  is  to  be 
cut. 

There  are  now  two 
precautions  to  be  ob- 
served:— 

1st.  In  order  to  avoid 
haggling,  the  edges  of 
the  scissors  shoiQd  be 
directed,  as  much  as 
possible,  at  right  an- 
gles to  the  part  to  be 
cut,  which  is  done  by 
turning  the  scissors  a 
little  on  their  axis  to- 
wards the  nose. 
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Fig. 


2nd.  In  order  that 
the  cut  may  be  made 
as  large  as  is  desired 
at  one  stroke,  their 
points  should  extend 
somewhat  beyond  the 
point  in  the  cornea  to 
which  it  is  wished  to 
enlarge  the  incision,  be- 
cause diuing  the  stroke 
the  instrument  neces- 
sarily slips  somewhat 
back. 

Oeneral  observations 
on  the  precautions  to  be 
observed  in  making  the 
section  of  the  cornea. — 
According  to  the  direc- 
tion in  which  the  edge 
of  the  knife  is  incli- 
ned, when  it  pierces  the 
cornea,  and  is  pass- 
ing across  the  anterior 
chamber,  so  must  that 
of  the  section  be.  If  the 
knife  is  properly  held 
and  entered,  all  that  the 
surgeon  has  to  do  in 
carrying  it  across  the 
anterior  chamber,  is  to 
watch  its  point,  so  that 
the  counter-pimctura- 
tion  may  be  made,!  at 
the  proper  place;  this 
being  effected,  all  that 
is  now  required  is  to 
push  the  Imife  steadily 
on  in  the  manner  above 
described,  and  it  ine- 
vitably goes  right  But 
if  it  has  been  ill  entered 
at  first,  though  the  de- 
viation of  its  surfa^et^ 
from  ^«£^<E^«ift.  ^wS&L 


256  EXTRACTION  OF  THE   OATABACT. 

the  surface  of  the  iris  and  base  of  the  cornea  may  have  been 
very  slight,  the  deviation  of  the  edge  from  the  right  direction 
of  course  increases  with  the  progressive  movement  of  the 
knife,  and  then  if  attempts  are  made  to  bring  the  knife  again 
into  a  proper  direction,  they  cause  the  opening  in  the  cornea 
abeady  made  to  gape,  and  thus  the  aqueous  humour  is 
allowed  to  escape,  so  that  the  iris  falls  against  the  edge  of 
the  knife. 

If  the  faulty  direction  of  the  edge  of  the  knife  is  such  that 
it  will  cut  out  too  soon,  so  that  the  section  will  turn  out  too 
small,  the  operator  should  nevertheless  proceed,  and  enlarge 
the  incision  afterwards.  If,  on  the  contrary,  the  direction  of 
the  edge  of  the  knife  is  too  much  inclined  towards  the  scle- 
rotica, so  that  if  the  knife  were  pushed  on  it  would  cut  both 
it  and  the  conjimctiva,  it  should  be  withdrawn  in  time,  and 
the  section  of  the  cornea  completed  with  the  probe-pointed 
knife  or  Daviel's  scissors. 

Laceration  of  the  capsule,  and  extraction  of 
the  lens,  when  the  downward  section  has  been 
made. — ^Different  shaped  instruments  are  in  use 
for  lacerating  the  capsule;  sickle-shaped,  or 
straight  broad  pointed  cataract  needles,  but  the 
simplest  instnmient  is  one  like  a  common  sew- 
ing needle,  bent  at  the  point  (Fig.  37).  The 
instrument,  of  whatever  form  it  may  be,  is  com- 
monly fixed  on  the  same  handle  with  the 
curette  (Fig.  38),  which  is  employed  for  assist- 
ing in  the  extraction  of  the  lens. 

The  assistant  having  gently  raised  the  upper 
eyelid,  without  making  the  shghtest  pressure 
on  the  eyeball,  and  the  patient  being  directed 
to  tium  the  eye  a  little  upwards,  the  surgeon 
with  one  hand  depresses  flie  lower  eyelid,  and 
with  the  other  sUps  the  bent  needle  with  the 
convexity  of  its  cm-ve  first  behind  the  flap  of 
the  cornea,  until  opposite  the  pupil,  and  then 
up  as  far  as  he  can  behind  the  iris.  This  being 
done,  he  rotates  the  handle  of  the  instrument 
so  as  to  timi  the  point  against  the  upper  part 
of  the  cataract.  By  a  rotatory  movement  now 
of  the  handle  whilst  held  horizontally,  he  makes 
the  point  of  the  instrument  lacerate  the  capsule 
Fig.  37.      from  above  downwards  as  far  as  the  middle. 
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He  next,  in  a  similax  maimer,  lacerates  the  lower  part  of  the 
eapsule  by  a  stroke  from  below. 

In  its  natural  state,  the  capsule,  when  punctured  merely, 
will  readily  tear  and  allow  the  lens  to  escape ;  and  although 
in  lenticular  cataract  the  same  thing  will  often  take  place,  it 
is  proper  not  to  trust  to  this,  but  to  take  pains  to  lacerate 
the  anterior  capsule  freely,  as  just  described. 

The  capsule  having  thus  been  freely  lacerated,  the  instru- 
ment is  to  be  carefully  withdrawn  with  its  convexity  fore- 
most, so  as  not  to  hook  the  iris  or  cornea. 

It  often  happens  that  immediately  on  the  laceration  of  the 
eapsule,  the  lens  begins  to  escape ;  if  it  does  so,  the  surgeon 
will  at  once  proceed  to  help  it  out  in  the  manner  to  be  de- 
scribed below ;  but  if  it  does  not,  the  eyelids  are  to  be  allowed 
to  &J1  together  for  a  minute  or  so  before  the  extraction  is 
p9»oeeded  with. 

In  the  former  case,  the  assistant  still  keeps 
the  upper  eyelid  carefully  elevated  without 
making  pressiure  on  the  eyeball,  whilst  the 
operator,  continuing  to  keep  down  the  lower 
eyelid  with  one  hand,  takes  the  curette  in  the 
other,  and  watches  the  progress  of  the  escape  of 
the  lens,  the  advauce  of  its  lower  edge  through 
the  pupil,  its  clearing  the  pupil,  and  its  final 
escape  through  the  incision  of  the  cornea. 
Whilst  this  is  going  on,  the  patient  is  to  be 
directed  to  turn  flie  eyeball  upwards.  No  farther 
interference  may  be  required,  but  if  necessary, 
gentle  pressiu'e  is  to  be  made  on  the  lower  part 
of  the  eyeball,  at  some  little  distance  from  the 
margin  of  the  cornea,  and  this  may  be  done 
either  by  the  surgeon  pressing  the  margin  of 
the  lower  eyelid  which  he  is  holding  against 
the  eyeball,  or  employing  the  curette  for  the 
purpose. 

In  the  latter  case,  after  the  pause,  the  eyelids 
are  opened  as  before,  and  the  patient  being 
directed  to  look  upwards,  the  surgeon  makes 
gentle  pressure  on  the  lower  part  of  the  eye- 
ball, when  the  lens  will  be  seen  to  slide  by  its 
lower  edge  through  the  pupil,  which  it  sti'etches, 
to  raise  the  flap  of  the  cornea,  and  finally  make 
its  escape  through  the  incision.  If  its  escape 
Fig.  38.      through  the  incision  of  the  cornea  should  be 
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Stopped,  the  lens  is  to  be  helped  out  hy  th 
point  or  by  the  curette  from  between  the 
the  incision. 

Laceration  of  the  capsule,  and  extract 
the  lens  when  the  upward,  or  the  doumwa'i 
outward  section  has  been  made. — This  ] 
the  operation  is  effected  in  a  manner  esse 
similar  to  that  above  described  for  the 
ward  section;  only  in  the  one  case,  th 
ration  of  the  capsule  is  to  be  made  from 
upwards,  and  in  the  other  from  above 
wards  to  below  and  outwards.  In  the  ext 
of  the  lens  again,  the  patient  should  in  t 
case  be  directed  to  turn  the  eye  downwar* 
any  pressure  on  the  eyeball  which  may 
cessary  is  to  be  made  with  the  curette 
upper  part,  whilst  in  the  other  the  patien 
the  eye  inwards  and  upwards,  and  p: 
with  me  curette  is  made  on  the  lower  an( 
part  of  the  eyeball. 

In  its  passage  out,  some  of  the  soft  e 
of  the  lens  is  often  stripped  off  and  retai 
the  aqueous  chamber.  No  attempt  n 
made  to  remove  this,  as  it  becomes  by- 
absorbed.  If,  however,  the  lens  should 
in  pieces,  and  a  considerable  piece  be  left 
anterior  chamber,  it  should  be  scooped  a 
ed  out. 

Aft»r  a  few  minutes*  rest  to  the  patic 
surgeon  gently  opens  the  eyelids  to  see 
iris  and  flap  of  the  cornea  are  in  their 
position,  and  the  pupil  clear.  If  the  h 
pupil  do  not  appear  to  be  quite  right,  the 
eyelid  is  allowed  to  close,  and  is  to  be 
gently  with  the  finger  over  the  front  of  t 
ball,  and  then  quickly  opened  to  the  ligh 
the  iris  will  contract,  and  will  thus,  aloE 
the  pupil,  be  brought  into  a  proper  sit 
This  being  the  case,  and  the  flap  of  the 
in  accurate  apposition,  the  eyelids  a« 
Fig.  39.        closed — ^first  the  upper  and  then  the  low 
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If,  after  laceration  of  the  capsule  and  moderate  pressure 
on  the  eyehall,  the  lens  does  not  advance,  the  surgeon  must 
consider  whether  or  not  the  section  of  the  cornea  is  large 
enough,  and  whether  or  not  the  capsule  has  heen  sufficientiy 
lacerated.  If  he  is  assured  that  everything  is  right  in  these 
two  resroects,  an  attempt  is  to  he  made  to  extract  the  cataract 
with  a  hook  (Fig.  39). 

Bandaging  of  the  eye  and  treatment  after  the  operation. — 
The  flap  of  the  cornea  lying  in  proper  apposition,  the  eye- 
lids are  to  he  closed.  The  upper  eyelid  is  allowed  to  fall 
slowly  over  the  eye,  when  the  upper  section  has  heen  made. 
If  it  has  heen  the  lower  section,  it  must  he  carefully  seen 
that  tiie  edge  of  the  lower  lid  does  not  interfere  with  the 
lower  part  of  the  flap ;  if  it  does  so,  the  lower  lid  should  he 
kept  somewhat  retracted  hy  a  strip  of  plaister,  extending 
fiom  it  down  on  the  cheek. 

Both  eyes  are  to  he  kept  closed,  and  for  this  purpose  a 
narrow  strip  of  court  plaister,  extending  from  the  eyehrow  to 
the  cheek,  is  to  he  applied  over  the  eyelids  on  each  side ; 
whilst  over  all  a  shade  composed  of  a  fold  of  soft  Hnen,  to 
which  is  fixed  a  tape  to  tie  roimd  the  head,  thus, — is  to  he  hung. 


Fig.  40. 

Another  method  of  handaging  is  to  lay  over  the  eyes  when 
closed  a  light  compress,  and  secure  it  hy  a  hand,  the  middle 
of  which  is  laid  over  the  nape  of  the  neck,  and  the  ends 
brought  over  the  eyes,  crossed  on  the  forehead  and  pinned 
to  each  other  behind. 

l^e  patient  need  not  be  put  to  bed  immediately  after  the 

s  2 
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operation,  luiless  he  desires  it,  but  may  recline  on  an  easy 
chair  or  sofa,  until  about  his  usual  bed-time.  The  room 
should  be  somewhat  darkened,  and  perfect  quietness  ob- 
served in  the  house.  The  patient  should  refrain  from  speakin^f, 
and  endeavour  to  keep  hunself  as  composed  as  possible.  His 
food  should  be  so  prepared  as  not  to  require  much  chewing. 

At  bed-time  an  opiate  should  not  be  omitted,  if  the  patient 
is  in  the  habit  of  taking  one  to  procure  sleep ;  if  not  in  the 
habit,  an  opiate  is  to  be  given  only  if  the  patient  is  restless 
and  not  di^sed  to  sleep. 

Some  practitioners  make  it  a  practice  to  bleed  the  patient 
to  Sviij.  or  jxvj.,  on  the  evening  of  the  operation,  if  he  has 
not  been  bled  before ;  but  this  is  unnecessary,  if  the  patient 
is,  as  he  should  be,  in  a  proper  condition  at  the  time  of  the 
operation.  It  is  time  enough  to  take  blood  when  symptoms 
of  imdue  inflammation,  such  as  pain  in  the  eye,  redness,  and 
swelling  of  the  eyelids,  begin  to  manifest  themselves ;  and 
these  symptoms  ought  to  be  carefrilly  watched  for  from  day 
to  day.  The  third  or  fourth  day  is  the  time  at  which  they 
most  generally  occur. 

During  the  night  the  patient  should  be  watched,  lest  by 
turning  in  bed  or  rubbing  the  eye  with  his  hand  while 
asleep,  the  eye  should  be  injured.  A  g«od  precaution  is  to 
secure  the  patient's  hands  to  his  side,  so  far  that  they  may 
be  prevented  from  being  carried  to  the  eye. 

The  patient  should  lie  on  his  back  imtil  at  least  the  third 
day,  when,  if  matters  go  on  well,  he  may  sit  up  in  bed.  On 
the  fourth  day,  he  may  be  allowed  to  get  out  of  bed  for  a  few 
hours  in  the  afternoon. 

During  the  twenty-four  or  forty-eight  hours  succeeding 
extraction,  the  patient  feels  as  if  he  had  received  a  blow  on 
the  eye,  and  also  from  time  to  time  experiences  a  slight 
smarting  and  pressing  sensation,  which  is  always  relieved 
when  a  watery  fluid,  partly  tears,  partly  aqueous  humour, 
escapes,  from  me  eye.  From  these  and  incrusted  Meibomian 
secretion,  the  eye  is  to  be  from  time  to  time  careftdly  clean- 
sed with  tepid  water  and  a  soft  Hnen  rag.  The  eye  is  not  to 
be  opened  imtil  the  fourth  or  fifth  day,  but  that  things  are 
going  on  weU  may  be  infeired  if  there  is  no  pain,  and  the 
upper  eyelid  neither  red  nor  swoUen.  On  the  fourth  day, 
after  the  borders  of  the  eyelids  have  been  cleansed  from  any 
adherent  matter,  by  means  of  tepid  water,  and  a  bit  of  soft 
hnt,  as  just  mentioned,  and  the  strips  of  black  court  plaister, 
if  they  have  been  used,  removed,  the  eye  may  be  opened  and 
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looked  at,  but  closed  again,  and  so  on,  from  day  to  day, 
until  the  ninth  or  tenth.  After  that,  the  eyes  being  protected 
by  a  shade,  the  patient  may  freely  open  them. 

The  corneal  incision  heals  in  the  course  of  two  or  three 
days  or  even  sooner,  if  there  is  nothing  to  prevent  imion  by 
the  first  intention,  such  as  prolapsus  iridis,  with  or  without 
prolapse  of  the  vitreous  body,  or  non-apposition  of  the  edges 
of  the  incision.  The  incision,  when  enlarged  by  scissors,  is 
apt  not  to  heal  completely  by  the  first  intention. 

Untoward  occurrences  during  the  operation. — Protrusion 
of  the  iris  may  take  place  on  the  completion  of  the  section, 
and  again  after  the  lens  has  been  extracted.  If  imcom- 
plieated  with  escape  or  protrusion  of  vitreous  humour,  the 
protruded  iris  is  in  general  readily  replaced  by  means  of  the 
curette.  After  which  the  upper  eyelid  is  to  lie  drawn  down, 
the  finger  rubbed  over  it  at  the  place  corresponding  to  the 
cornea,  and  then  suddenly  raised  so  as  to  expose  the  eye  to 
the  light.  By  this  means,  contraction  of  the  pupil  is  excited, 
and  me  iris  more  frilly  drawn  into  its  place. 

Of  all  the  imtoward  circtunstances  which  may  occur  in  per- 
forming the  operation  of  extraction,  the  protrusion  or  escape  of 
the  vitreous  humour  in  greater  or  less  quantity  is  assuredly 
that  most  to  be  dreaded.  For  though  it  may  be  promoted 
by  umdue  pressure  on  the  eyeball,  either  by  me  operator  or 
assistant,  restlessness  of  the  eye  or  spasmodic  contraction  of 
the  muscles  of  the  eyeball  at  the  time  of  completing  the 
section  of  the  cornea  or  afterwards,  the  condition  on  which 
it  essentially  depends  is  a  softened  or  dissolved  state  of  tKe 
vitreous  body  and  its  connexions. 

When  the  vitreous  body  is  of  its  natural  consistence,  and 
its  connexions  unweakened,  as  in  young  persons,  there  is  little 
danger  of  its  escape, — nay,  if  its  escape  were  desired,  it 
would  perhaps  not  be  easy  to  produce  it  by  any  ordinary 
pressure.  To  be  convinced  of  this,  take  the  eye  of  an  animal 
newly  slaughtered,  make  a  free  section  of  the  cornea,  and 
then  try  to  squeeze  out  the  vitreous  humour.  It  is  only 
when  the  connexions  of  the  vitreous  body  have  become  dis- 
solved by  keeping  the  eye  for  twenty-four  hours  or  so  after 
death,  that  the  vitreous  body  can  be  readily  squeezed  out. 
With  the  advance  of  age,  however,  softening  of  the  vitreous 
body  and  its  connexions,  as  above  observed  (p.  192),  tends 
to  take  place ;  hence  it  is  that  in  the  operation  at  present 
under  consideration,  viz.,  extraction  of  the  common  hard 
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lenticular  cataract  of  old  persons,  bursting  out  of  the  Titrebus 
humour,  with  or  without  the  lens,  is  so  apt  to  occur. 

Bursting  out  of  the  Uns,  together  with  a  greater  or  less 
quantity  of  vitreous  humour  immediately  on  completing  the 
section  of  the  cornea. — In  this  case  the  operation  is  com- 
pleted, and  whether  it  is  likely  to  be  followed  by  a  good  or 
bad  result  will,  in  a  great  measure,  depend  on  me  quantity 
of  yitreous  humour  lost.  If  the  quantity  does  not  exceed 
one-fourth,  it  is  possible  for  the  eye  to  recoyer  with  pretty 
good  yision ;  if  more  is  lost,  such  an  eyent  is  not  to  be  hoped 
for. 

In  any  case  the  mode  of  procedure  is  to  close  the  eyelids 
immediately,  and  after  some  time,  cautiously  open  them  to 
see  how  the  flap  of  the  cornea  lies.  K  the  iris,  as  is  very 
apt  to  be,  is  protruded,  an  attempt  is  to  be  made  by  the  ma- 
noeuyres  aboye  described,  to  replace  it,  and  bring  the  edges 
of  the  corneal  woimd  together,  as  far  as  can  be  done,  prepa- 
ratory to  bandaging  the  eye.  A  portion  of  the  hyaloid,  how- 
ever, may  protrude,  and  thus  prevent  the  replacement  of  the 
iris  and  accurate  closure  of  the  corneal  woimd.  All  that  can 
be  done  now  is  to  close  up  the  eyelids,  and  leave  things  to 
nature.  Under  the  most  favourable  circumstances,  the 
woimd  of  the  cornea  heals  slowly,  and  the  pupil  is  dislocated 
towards  the  cicatrice.    Still,  good  yision  may  be  restored. 

Vitreous  humour  may  begin  to  escape  without  the  lens. — 
In  tMs  case  the  small  hook  is  immediately  to  be  introduced, 
and  the  cataract  hooked  by  its  lower  edge,  and  brought  out 
as  quickly  as  possible. 

If  the  cataract  should  sink  in  the  vitreous  humour  nearly 
or  quite  out  of  sight,  some  attempt  may  be  made  to  hook  it 
out,  but  not  persisted  in  if  imsuccessml.  In  this  case  it 
must  be  left,  and  the  eye  closed,  otherwise  the  complete  eva- 
cution  of  the  yitreous  humour  wiU  inevitably  take  place. 

Untoward  occurrences  after  the  operation. — Inflammation, 
Sc.y  occurring  in  consequence  of  the  operation. — Though  the 
cataract  may  have  been  extracted  without  accident,  and 
though  when  the  eye  is  boimd  up  everything  appears  right, 
untoward  circumstances  may  yet  occur  in  the  course  of  the 
following  seven  days.  The  most  to  be  dreaded  is  inflam- 
mation, both  external  and  anterior-internal,  and  which  may 
be  acute  or  slow,  in  either  case  impeding  the  imion  of  the 
corneal  incision  and  disposing  to  protrusion  of  the  iris. 

In  the  acute  inflammation,  along  with  severe  pain,  the 
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eyelids  are  swollen,  red,  and  tender  to  the  touch,  the  con- 
junctiya  is  red,  and  perhaps  in  a  state  of  inflammatory  che- 
mosis,  the  edges  of  the  corneal  incision  are  opaque,  swollen, 
and  everted,  and  the  iris  is  discoulored. 

In  the  slow  inflammation^  which  is  apt  to  occur  in  old, 
weakly  persons,  &e  pain  may  not  be  less  severe  than  in  the 
acute,  but  the  swelling  of  me  e^rlids  is  merely  oedematous 
and  the  chemosis  of  the  conjunctiva  serous.  The  edges  of 
the  corneal  incision  are  whitish-gray,  the  iris  is  discolored ; 
pulse  small  and  feeble ;  the  patient  is  low  and  restless. 

The  acute  inflammation  requires  to  be  treated  actively  by 
venesection  and  mercury,  with  low  diet,  and  laxatives. 
Under  the  circumstances,  the  use  of  mercury  has  been 
dreaded,  lest  it  might  check  the  adhesive  process,  and  thus 

Cent  imion  of  the  section  of  the  cornea.  Experience, 
ever,  shows  that  after  the  operation  of  extraction  the 
patient  may  be  put  imder  the  use  of  mercury,  without  any 
prejudice  to  the  imion  of  the  section  of  the  cornea,  but  the 
reverse ;  for  the  mercury,  reducing  inflammation,  promotes 
adhesion. 

The  slow  inflammation  is  equally  dangerous  with  the 
acute,  but  requires  to  be  treated  on  an  opposite  plan,  viz., 
mtli  cordials  and  generous  diet. 

Secondary  prolapstM  iridis. — It  has  been  above  stated  that 
prolapsus  iridis  is  apt  to  take  place  at  the  time  of  the  ope- 
ration {primary  prolapsus  iridis) ;  but  though  such  has  not 
ocounred,  the  eye  is  not  yet  safe  from  prolapsus  iridis,  for  in 
the  course  of  tne  three  or  four  days  foUowmg  the  operation, 
the  iris  may  jet  protrude.  This  secondary  prolapsus  iridis 
may  be  occasioned  by  the  bursting  open  of  the  half-healed 
corneal  wound  in  consequence  of  some  such  eflbrt  as  cough- 
ing, but  it  is  generally  owing  to  non-union  of  the  corneal 
incision,  and  swelling  of  the  iris,  occasioned  by  the  super- 
vening inflammation. 

Nothing  should,  in  general,  be  done  directly.  If  the  pro- 
truded iris  be  large,  and  apjpear  to  be  much  distended  by 
fluid  behind,  the  propriety  of  puncturing  may  come  to  be  a 
question.  As  the  inflammation  subsides,  the  protrusion 
sinks,  and  the  iris  will  be  involved  in  the  cicatrice  of  the 
cornea,  which  will  be  broad  and  unsightly,  whilst  the  pupil 
will  be  displaced  and  contracted,  or  altogether  closed.  By- 
ai£l-by,  touching  the  protruded  iris  once  a  day  or  every 
second  day  with  the  nitrate  of  silver  pencil,  wm  promote 
cicatrization.     This  may  even  be  done  from  the  first,  if. 
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Fig.  41. 


instead  of  inflammation, 
tliere  is  defectiye  action 
in  the  part. 

Extraction  in  a  cms 
complicated  with  syne- 
chia posterior. — In  snob 
a  case  the  section  of  the 
cornea  must  be  the  lower 
or  the  lower  and  outer. 
This  is  in  order  to  p^mit 
of  the  intix)diiction  of 
Mannoir's  scissors  (Fijj. 
41 )»  with  which  the  ins 
along  with  the  anterior 
capsule  is  to  be  cut  to 
an  extent  sufficient  to 
allow  of  the  escape  of 
the  lens. 

Advantages  and  dis- 
advantages of  the  three 
different  sections  of  the 
cornea.  —  The  section 
downwards  is  on  the 
whole  more  easily  made 
than  that  upwards ;  the 
lower  half  of  the  cornea 
in  general  admitting  of 
being  better  exposed,  and 
thus  more  accessible  to 
the  knife  than  the  upper 
half. 

When  the  section  of 
the  cornea  downwards  is 
completed,  the  knife  is 
more  readily  withdrawn, 
and  the  upper  eyelid  can 
be  allowed  at  once  to  fall 
gently  down  over  the  flap 
without  disturbing  it ; 
whereas,  when  the  sec- 
tion upwards  is  complet- 
ed, more  nicety  is  reqtii- 
red  in  withdrawing  the 
knife  and  letting  down 
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the  Upper  eyeKd,  in  order  that  its  border  may  not  catch  the 
flap  of  the  cornea,  and  turn  it  down. 

When  the  section  downwards  has  been  made,  the  escape 
of  the  lens  takes  place  more  easily,  and  less  injuriously  to 
the  iris  and  comesd  flap,  than  when  the  section  upwards  has 
been  made,  tiie  tendency  of  the  eyeball  to  roU  upwards  and 
inwards,  being  a  great  impediment  to  the  escape  of  the  lens 
in  the  latter  case. 

Escape  of  vitreous  humour,  it  has  been  thought,  takes 
place  more  readily,  when  the  section  is  downwards  than 
when  it  is  upwards,  in  consequence  of  the  operation  of 
graTi^,  but  this  is  not  the  case.  It  has  been  above  seen 
that  this  accident  is  owing  to  the  vitreous  body  being  in  a 
dissolved  state,  and  thus  readily  squeezed  out  by  the  spas- 
modic action  of  the  muscles  of  the  eyeball,  an  effort  which 
is  produced  in  whatever  direction  the  section  may  be  made, 
and  whether  the  patient  be  lying  horizontally  or  seated  up- 
right. 

Nor  is  prolapsus  iridis  more  prone  to  take  place  when  the 
section  is  downwards  than  when  it  is  upwards ;  but  if  it 
does  tal^e  place  when  the  section  i^  downwards,  the  bad  cica- 
trice which  results  is  more  readily  seen,  interferes  more  with 
vision,  and  if  the  pupil  be  closea,  an  artificial  pupil  cannot 
be  made  in  so  advantageous  a  situation  afterwards.  The 
contrary  of  all  this  is  the  case  when  the  section  is  upwards ; 
a  bad  cicatrice  from  protrusion  of  the  iris  and  vitreous  body 
is  not  seen,  nor  does  it  interfere  with  vision,  and,  supposing 
the  pupil  closed,  the  eye  is  in  a  better  state  for  artificial 
pupil. 

On  the  other  hand,  the  pupil,  though  drawn  towards  the 
incision,  may  be  of  good  size.  In  such  a  case,  it  is  more 
useful  when  situated  next  the  lower  margin  than  when  it  is 
next  the  upper  margin  of  the  cornea. 

The  flap  of  the  cornea  when  the  section  is  upwards,  is 
kept  in  good  apposition  by  the  upper  eyelid,  whereas  when 
the  section  is  downwards,  the  tarsal  border  of  the  lower  eye- 
lid is  apt  to  displace  the  edges  of  the  corneal  flap,  and  so 
give  rise  to  inflammation,  prolapse  of  the  iris,  &c.  This 
may,  however,  be  obviated  by  care. 

The  section  downwards  and  outwards  shares  in  advan- 
tages and  disadvantages  of  the  other  two  sections. 
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7        Extracti<m  of  cap8ulo4en1ioular  catar(iet. 

It  is  well  known  that  an  opaque  capsule  does  not  become 
dissolved  and  absorbed  as  the  lens  may  be.  In  capsulo-len- 
ticular  cataract,  therefore,  it  may  be  necessary  to  remove 
the  opaque  capsule  as  well  as  the  lens,  out  of  the  axis  of 
vision. 

The  lens  bein^  extracted  in  the  usual  wa.j,  if  shreds  of 
the  opaque  capsule  occupy  the  axis  of  the  pupil,  an  attempt 
may  be  made  to  extract  them.  For  this  purpose  the  slender- 
bladed  hooked  forceps  is  employed  (Fig.  42).  This  instru- 
ment, closed,  being  mtroduced  through  the  incision  of  the 
cornea,  and  its  point  passed  through 
the  pupil,  is  opened,  and  the  shreds  of 
opaque  capsule  laid  hold  of,  cautiously 
detached  by  a  gentle  twitch,  and  ex- 
tracted. Ii  there  be  any  indications  of 
a  dissolved  state  of  vitreous  body,  this 
attempt  to  remove  an  opaque  capsule  is 
not  safe.  It  is  better  to  leave  it,  and  by 
a  subsequent  operation  with  the  needle, 
displace  it  from  the  axis  of  vision,  or  ex- 
tract through  a  small  opening  of  the 
cornea,  as  in  the  following  case. 

Extraction  of  sUiquose  cataract. 

For  the  extraction  of  siliquose  cata- 
ract a  section  one-third  of  the  circum- 
ference of  the  cornea  is  sujBicient  The 
section  being  made,  the  slender-bladed 
hooked  forceps  (Fig.  42),  or  a  hook,  is 
introduced,  the  cataract  seized,  cau- 
tiously detached  from  its  connexions, 
by  bemg  twisted  and  moved  in  different 
duections,  and  extracted. 

Dr.  Mackenzie  recommends  the  sili- 
quose cararact  to  be  first  detached  and 
pushed  into  the  anterior  chamber  by 
means  of  a  cataract  needle,  introduced 
through  the  sclerotica,  then  the  smaU 
section  of  the  cornea  to  be  made,  a  hook 
introduced,  the  capsule  laid  hold  of  and 
extracted. 


Fig.  42. 
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In  cases  of  capsulo-lenticular  and  siliquose  cataract,  the 
same  good  vision  is  not  in  general  restored  by  extraction,  as 
in  cases  of  common  hard  lenticular  cataract;  but  this  is 
because  the  retina  in  those  cases  is  not  in  general  quite  so 
sound.  The  result  may  be  as  good,  however,  as  is  consis- 
tent with  the  nature  of  the  case,  and  better  than  could  be 
obtained  by  any  other  mode  of  operating. 

Shreds  of  opaque  capsule  and  siliquose  cataract  have  been 
sometimes  extracted  through  a  small  opening  in  the  scle- 
rotica and  subjacent  ciliary  body.  The  opening  is  made  at 
the  place  of  pimcture  in  needle  operations.  Various  inge- 
nious hooks,  forceps,  &c.,  have  been  invented  for  effecting 
the  extraction. 


DISPLACEMENT   OF   THE   CATAKACT  AND   ITS  MODIFICATIONS. 

There  are  two  modifications  of  the  operation  of  displace- 
ment, viz.,  couching  or  simple  depression^  and  reclinaUon. 
TxL  the  one  case  the  displaced  lens  has  its  anterior  surface 
downwards  and  somewhat  forwards, — its  posterior  surface, 
upwards  tmd  somewhat  backwards, — its  superior  edge  for- 
wards and  somewhat  upwards, — its  lower  backwardB  and 
somewhat  downwards,  thus : — 


Fig.  43. 

In  the  other  case,  the  displaced  lens  has,  at  the  same  time 
that  it  was  depressed,  been  made  to  turn  back  on  its  lower 
and  outer  margin,  so  that,  its  upper  edge  being  forced  back 
into  the  vitreous  humour,  its  anterior  surface  comes  to  be 
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uppermost,  its  posterior  surface  di- 


\ 


h 


uppermost,  its  posterior  si 
rected  downwards,  thus : — 


Pig.  45.        Fig.  46. 


Fig.  44. 

Both  couching  and  reclination  of 
the  cataract  may  he  effected  hy  intro- 
ducing the  cataract-needle,  either 
through  the  sclerotica,  that  is,  hy 
sclerotic  puncturation  (scleroticonyxisjt 
or  through  the  cornea,  that  is,  hy  cor- 
neal puncturation  (keratonyxis). 

Eeclination  effecting  all  that  couch- 
ing can,  and  heing  in  every  respect  a 
hotter  operation,  couching  has  alto- 
gether fallen  into  disuse.  It  is,  there- 
fore, unnecessary  to  say  more  ahout 
it  here. 

Indications  for  the  operation  of  dis- 
placement.— The  kind  of  cataract  hest 
fitted  for  displacement  is  the  same  as 
that  hest  fitted  for  extraction.  Whe- 
ther or  not,  therefore,  displacement 
should  he  performed  instead  of  extrac- 
tion, wiU  depend  upon  the  ahsence  of 
the  conditions  necessary  for  or  at  least 
favourahle  to  the  successful  perform- 
ance of  extraction  (p.  243),  or  the  ex- 
istence of  the  conditions  unfavourahle 
to  or  wholly  forhidding  it  (p.  243). 

Prognosis. — The  displaced  lens,  if 
disengaged  from  its  capsule,  may 
eventually  disappear,  or  he  reduced 
to  a  small  size  by  sohition  and  ab- 
sorption.    In  many  cases,  however, 
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it  does  not  dissolve,  and  is  always  apt  to  rise  again.  The 
success  of  displacement  is  apt  to  be  marred  by  posterior 
internal  inflammation,  either  of  an  acutiB  character,  super- 
vening immediately  on  the  operation,  or  of  a  slow  destruc- 
tive character,  coming  on  some  time  subsequently,  and 
leading  to  loss  of  sensibility  of  the  retina. 

Instrument  and  dressing. — The  only  instrument  required 
is  a  lance-shaped  cataract-needle,  either  straight  or  curved. 
(Figs.  45,  46).  The  dressings  are  the  same  as  above  men- 
tioned for  extraction. 


Beclination  by  sclerotic  puncturation. 

For  the  convenience  of  description,  the  operation  may  be 
supposed  to  be  divided  into  dijfferent  steps. 

The  first  step  comprehends  puncturation.  The  point  of 
pimcturation  should  be  about  three-twentieths  of  an  inch 
nrom  the  temporal  margin  of  the  cornea,  and  in  the  line  of 
its  transverse  diameter.* 

The  second  step  comprehends  laceration  of  the  posterior 
wall  of  the  capsule,  and  correspondiug  part  of  vitreous  body. 

Hie  third  step  comprehends  the  introduction  of  the  needle 
into  the  posterior  chamber,  so  that  its  lance  head  is  seen 
through  the  pupil. 

The  fourth  step,  laceration  of  the  anterior  wall  of  the  cap- 
sule, and  the  reclination  of  the  cataract. 

The  pupils  of  the  patient  should  be  well  dilated  prepara- 
toryto  the  operation. 

iTie  position  of  the  patient,  assistant y  and  operator  j  is  ar- 
ranged as  above  recommended  (p.  240,  et  seq.). 

Method  of  holding  the  cataract  needle.— The  handle  of  the 
needle  is  to  be  held  between  the  fore  and  middle-fingers  on 
the  one  hand,  and  the  thumb  on  the  other,  much  in  the 
same  way  as  above  recommended  for  the  cataract  knife. 

*  The  direction  to  introduce  the  needle  either  above  or  below  the 
transverse  diameter  of  the  eye  is  that  which  is  most  generally  given ; 
and  the  reason  assigned  for  it  is,  that  the  long  ciliary  artery  runs  in 
the  line  of  the  transverse  diameter;  but  as  at  about  a  quarter  of  an 
inch  from  the  iris  the  long  ciliary  artery  of  the  temporal  side  divides 
at  an  acute  angle  into  two  branches,  an  upper  and  a  lower,  it  is  ob- 
vious that  the  artery  cannot  be  touched,  and  the  surest  way  to  avoid 
the  banches  is,  to  enter  the  needle  as  above  recommended. 
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Puncturation. — ^The  surgeon  thus  holding  the  needle,  and 
resting  his  hand  hy  the  little  finger  on  the  patient's  cheek, 
disposes  it  in  such  a  way,  that  the  hlade  of  the  needle  is 
close  in  front  of  the  cornea,  in  a  line,  corresponding  to  the 
transverse  diameter  of  the  latter,  and  its  point  extending  to 
opposite  the  nasal  margin  of  the  dilated  pupil.  He  now 
prepares  for  puncturation,  hj  retracting  the  fingers  holding 
the  needle,  and  slightly  turning  the  hand,  so  that  the  point 
of  the  instrument  may  he  presented  to  the  point  of  the  scle- 
rotica, where  puncturation  is  to  he  made. 

If  it  he  a  straight  needle  that  is  used,  its  point,  with  the 
cutting  edges  looking  to  and  from  the  cornea,  the  flat  sur- 
faces upwards  and  downwards,  is  directed  perpendicularly 
to  the  surface  of  the  eyehall  at  the  place  ahove  mentioned, 
and  steadily  thrust  in  in  a  direction  towards  the  centre  of 
the  eyehaU,  hut  no  deeper  than  until  the  lance  head  of  the 
instrument  disappears. 

When  a  ciunred  needle  is  used,  its  convexity  should  look 
upwards,  and  its  concavity  downwards  in  makmg  the  punc- 
ture ;  and  in  order  that  lie  point  may  he  applied  perpendi- 
cularly to  the  place  to  he  punctured,  it  is  necessary  to  de- 
press the  handle  of  the  instrument ;  hut  of  com^e,  in  pro- 
portion as  the  instrument  penetrates,  the  handle  is  raised  to 
the  horizontal. 

Laceration  of  the  posterior  wall  of  the  capsule^  and  breach 
in  the  vitreom  body  for  the  reception  of  the  lens. — Punctura- 
tion heing  accompfished,  the  head  of  the  needle,  with  its 
cutting  ed^es  upwards  and  downwards — ^if  a  curved  needle, 
the  concave  surface  of  coin'se  forwards, — ^is  to  he  directed 
against  the  posterior  wall  of  the  capsule,  and  made  to  lace- 
rate it  and  the  vitreous  hody  behind  and  below  it,  to  the 
necessary  extent. 

Introduction  of  the  needle  into  the  posterior  chamber^  so 
that  its  lance  head  is  seen  through  thepupU. 

Having  lacerated  the  posterior  wall  of  the  capsule,  and 
made  a  breach  in  the  vitreous  humour  for  the  reception  of 
the  lens,  the  surgeon,  withdrawing  the  instrument  now  so 
far  that  its  neck  comes  a^ain  to  correspond  to  the  point  of 
puncture,  as  it  did  when  first  introduced,  and  assuring  him- 
self by  the  marks  on  the  handle,  that  the  edges  of  the  lance 
head  are  directed  upwards  and  downwards;  and,  if  the 
needle  he  a  curved  one,  that  the  convexity  of  the  Gwrve  is 
forwards,  and  the  concavity  backwards,  inclines  the  handle 
of  the  instrument  well  back  towards  the  temple  of  the  pa- 
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tient,  and  proceeds  to  put  its  lance  head  into  the  posterior 
chamber,  where  it  will  be  seen  through  the  pupil  with  one 
sor&ce  looking  forward,  the  other  towards  the  cataract,  and 
its  edges  upwards  and  downwards.    Fig.  47. 


Kg.  47. 

In  this  step  the  needle  necessarily  passes  through  the  cir- 
cumferential part  of  the  crystalline  lens  and  capsule.  But 
oare  should  be  taken  not  to  spit  the  firm  imclear  part  of  the 
lens  on  the  one  hand,  or  the  ciliary  body  on  the  other.  If 
this  should  occur,  the  needle  ought  to  be  a  little  withdrawn, 
to  get  its  point  free  again,  before  pushing  it  on.  In  entering 
the  posterior  chamber,  the  point  of  the  needle  is  apt  to  spit 
the  iris,  especially  if  liie  needle  be  a  straight  one.  The  re- 
medy for  this  also,  is  to  withdraw  the  instrument,  until  its 
point  gets  free,  when  it  may  again  be  pushed  on.  The  im- 
portance of  having  the  point  of  the  needle  fi-ee  is  eyident. 
Again,  the  point  of  the  needle  may  be  made  to  project 
tm'ough  the  pupU,  and  spit  the  inner  surface  of  the  cornea. 

Laceration  of  the  anterior  wall  of  the  capsule  and  recUtui- 
Hon  of  the  cataract. — In  the  last  step,  the  lance  head  of  the 
needle  appeared  in  the  posterior  chamber,  by  piercing  the 
anterior  wall  of  the  capsule  from  behind.  Such  movements 
are  now  to  be  executed  with  the  point  of  the  needle  as  are 
calculated  to  ensure  the  free  laceration  of  the  anterior  wall 
of  the  capsule  both  vertically  and  horizontallv. 

Being  sure  that  the  point  of  the  needle  is  nree  from  entan- 
glement, the  surgeon  now  appHes  its  lance  head  flat  against 
the  lens,  a  little  above  its  transverse  diameter  (if  the  needle 
is  a  clunred  one,  it  is  by  its  concave  surface  that  its  lance 
head  is  to  be  applied  to  the  lens),  and  then  by  moving  the 
handle  of  the  instrument  gently  forwards  a  little,  he  presses 
back  the  upper  part  of  the  lens.    When  the  upper  part  of 
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the  lens  has  yielded  to  this  backward  pressuie,  he  rotates 
the  needle  shghtly  to  keep  it  flat  on  the  surface  of  the  Ibdb, 
and  then  presses  the  latter  downwards,  backwards,  and  out- 
wards, by  gently  raismg  the  handle  of  the  instrument  up- 
wards, forwards,  and  inwards.  The  lens  being  thus  de- 
pressed, is  to  be  moved  a  little  backwards,  if  its  lower  edge, 
now  become  anterior,  should  appear  to  press  on  the  iris  or 
ciliary  body. 

K  the  needle  used  is  a  curved  one,  it  will  be  necessary,  in 
order  to  complete  the  depression,  to  apply  the  convexity  of 
its  lance  head  to  the  cataract.  This  is  done,  by  depressing 
the  handle  a  very  Uttle,  so  as  to  lift  the  lance  head  from  on 
the  cataract,  and  then  rotating  it  one-half  round  its  axis. 

Withdrawing  of  the  needle  from  the  eye. — Having  for  half 
a  minute  or  so,  kept  the  point  of  the  instrument  resting  on 
the  depressed  cataract  to  prevent  it  from  rising,  the  surgeon 
now  lifts  it  slowlv  from  off  the  cataract,  by  lowering  the 
handle.  Seeing  tnat  the  cataract  does  not  rise,  he  brings 
the  head  of  the  instrument  back  into  the  posterior  chambeor, 
by  moving  the  handle  a  little  backwards.  Here  the  surgeon 
still  retains  the  instrument  within  the  eye  for  half  a  minute 
longer.  The  cataract  remaining  depressed,  the  needle  may 
now  be  withdrawn  from  the  eye,  by  a  series  of  manoeuvres 
exactly  the  converse  of  those  performed  in  introducing  it. 
This  is  especially  to  be  attended  to,  when  its  head  comes  to 
the  puncture  in  the  coats ;  here  it  is  to  be  so  rotated,  that 
the  surfaces  shall  be  above  and  below  as  at  the  introduction 
of  it,  and  then  it  is  to  be  drawn  out  at  right  angles  to  the 
surface  of  the  sclerotica,  for  which  purpose,  when  the  needle* 
is  curved,  its  handle  must  be  depressed  in  proportion  as  the 
head  is  withdrawn. 

If  instead  of  being  hard,  as  was  supposed,  the  cataract 
should  be  found  friable,  breaking  imder  the  needle,  reclina- 
tion  ought  not  of  com-se  to  be  persisted  in,  but  the  lens  left 
to  be  dissolved  and  absorbed;  in  short,  division  is  to  be 
substituted  for  reclination.  Sometimes  the  exterior  strata 
of  the  lens  are  soft  and  the  nucleus  hard ;  in  this  case  the 
latter  should  be  reclined  and  the  former  divided. 

Eeclination  as  now  described,  is  in  general  readily  effected 
in  the  common  lenticular  cataract  of  old  people ;  but  some- 
times the  cataract  rises  as  soon  as  the  point  of  the  needle  is 
withdrawn  from  it,  and  this  over  and  over  again.  Such  a 
cataract  has  been  called  elastic  cataract. 

The  cause  of  the  elastic  re-ascension  of  the  cataract  is,  I 
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am  disposed  to  beUere,  that  in  such  eases  the  vitreous  body 
stiU  |>ossesses  its  natural  consistence,  and  therefore  resists 
the  smking  of  the  lens  into  its  substance,  as  eyeiy  one  who 
has  been  accustomed  to  dissect  healthy  eyes/  Imows  tiie 
▼itreous  body  will  do. 

A  persistence  in  attempts  at  displacem^Ekt  in  such  a  case, 
would  prove  extremely  detrimental  to  the  internal  structure 
of  the  eye.  The  attempt,  therefore,  ought  not  to  be  repeated, 
until  the  posterior  wall  of  the  capsule  has  been  again  lace- 
rated, and  a  freer  breach  made  in  the  vitreous  body,  for  ^ 
reception  of  the  reclined  lens. 

I  would  however  remark,  that  when  the  vitreous  body  is 
of  such  firm  consistence  as  to  resist  the  lens  being  forced 
into  its  substance,  extraction  of  the  cataract  woidd  be  a 
mueh  better  and  safer  operation,  if  there  existed  no  particiilar 
indication  of  any  weight  against  it 

The  lens  may,  instead  of  going  down  before  the  needle, 
suddenly  burst  through  the  pupil  into  the  anterior  chamber. 
In  such  a  case,  if  it  appears  tiiat  it  was  on  accoimt  of  the 
finnness  of  the  vitreous  body  that  the  lens  did  not  yield  to 
the  needle,  the  surgeon  should  immediately  proceed  to  ex- 
traction ;  but  if  it  appears  that  the  vitreous  body  is  dissolved, 
the  connexions  of  tibe  lens  weakened,  and  that  on  these 
accounts  it  was  that  the  lens  slipt  into  the  anterior  chamber, 
it  would  be  safer  practice,  instead  of  extracting,  to  endeavour 
with  the  needle  to  bring  the  cataract  back  through  the  pupil, 
and  to  depress  it. 

If  extraction  be  had  recoiurse  to,  it  will  be  sufficient  to 
make  a  section  of  one-third  only  of  the  circumference  of  the 
cornea.  This  being  done,  a  hook  is  introduced,  the  lens 
laid  hold  of,  and  extracted. 


EecUnation  by  corneal  puneturation. 

The  instrument  for  this  operation  is  the  curved  cataract 
needle. 

The  pupil  should  be  well  dilated,  preparatory  to  the 
operation,  and  the  position  of  the  patient,  assistant,  and 
operator,  arranged  as  above  recommended  (p.  340,  et  seq.). 

The  needle  is  held  between  the  tiiumb  on  the  one  side, 
and  the  fore  and  middle  finger  on  the  other.  The  side  of 
the  handle  on  which  the  thumb  is,  correfl|)<mds  to  the  con- 
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^xity  of  the  instrument ;  that  on  which  the  fore  and  middle 
fingers  are  to  the  concavity. 

The  first  sUp  comprehends  the  pimctiiration,  the  advance 
of  the  point  of  the  needle  through  the  dilated  pupil,  towards 
the  cataract,  and  the  application  of  the  convexi^  of  the 
needle  against  the  upper  part  of  the  anterior  surface  of  the 
cataract 

The  second  step  is  the  reclination  of  the  cataract. 

Hie  third  step  is  the  withdrawing  of  the  needle  from  the 
eye. 

Puncturation,  do. — ^The  point  of  the  cornea  where  pimc- 
turation  is  made,  is  ahout  one-twentieth  of  an  inch  below 
its  centre. 

Holding  the  needle  as  above  directed,  the  operator  directs 
the  lance  head  of  it  towards  the  place  of  pimcturation  in 
such  a  way  that  the  convexity  of  the  cmre  is  downwards, 
the  concavity  upwards,  the  extreme  point  perpendicular. 
The  handle  of  the  needle  must  therefore  be  directed  upwaxd& 
Fig.  48. 


Kg.  48. 

When  the  eye  is  in  a  proper  position,  the  operator  pierces 
the  cornea  perpendicularly,  with  a  quick  but  steady  thrust, 
executed  solely  by  the  movements  of  the  thumb  and  fingers . 
holding  the  instrument.  When  the  lance  head  of  the  needle 
has  penetrated  as  far  as  the  middle  of  its  curve,  the  handle 
of  the  needle  is  to  be  gradually  depressed  towar<k  the  cheek, 
the  puncturation  completed,  and  the  needle  pushed  on  through 
the  pupil,  with  the  point  upwards,  and  convexity  of  its  ciurve 
towards  the  upper  part  of  the  cataract  behind  the  upper  part 
.(tf  the  iris.    Fig.  48.. 
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Eeolination  of  the  cataract. — Haying  applied  the  con- 
vexity of  the  needle  against  the  upper  part  of  the  anterior 
surface  of  the  cataract,  and  right  in  the  middle  line,  the 
operator  raises,  gently  at  first,  the  handle  of  the  instrument. 
Tbe  instrument  acting  as  a  lever,  the  fulcrum  being  the 
point  of  pimcturation  in  the  cornea,  the  point  of  tibe  needle 
is  by  this  movement  made  to  press  back  the  upper  part  of 
the  cataract. 

When  the  operator  sees  that  the  upper  part  of  the  cataract 
yields,  he  continues  to  raise  the  luuidle  of  the  instrument 
firmly  and  steadily,  thus  turning  the  cataract  before  the 
needle  downwards  and  backwards,  and  sinking  it  in  the 
vitreous  humour. 

Having  kept  the  point  of  the  needle  for  half  a  nunute  .or 
so  resdng  on  the  reclined  lens  to  prevent  it  from  rising,  the 
surgeon  now  withdraws  it  a  little  slowly,  still  keeping  the 
handle  elevated,  and  Watches  for  another  half  minute  whether 
or  not  it  is  disposed  to  rise  again.  K  not,  he  continues  to 
withdraw  the  needle  still  in  the  same  direction  until  it  is 
quite  free  of  the  cataract  and  the  vitreous  humour  imme- 
diately surroimding,  when  he  depresses  the  handle,  and  then 
brings  its  point  again  into  the  pupil- 

Withdrawing  of  the  needle. — Tne  cataract  not  rising,  the 
needle,  after  anotiber  pause,  is  finally  withdrawn  from  the 
eye.  And  this  is  done  by  drawing  it  out  in  a  horizontal 
direction,  until  the  middle  of  the  curved  head  becomes 
engaged  in  the  puncture  of  the  cornea,  when  the  handle  is 
to  be  raised,  so  that  the  extreme  point  may  be  withdrawn 
at  right  angles  to  the  place  of  puncturation,  as  it  was 
introduced. 

In  this  operation,  care  is  to  be  taken  that  the  pupillary 
margin  of  the  iris  is  not  caught  by  the  needle,  and  during 
the  reclination,  that  the  lower  pupillary  margin  of  Hie  iris 
be  not  pressed  on. 

In  elastic  re-ascension  of  the  cataract,  attempts  at  reclina- 
tion should  not  be  persisted  in,  but  the  plan  of  operation 
relinquished.  In  this  case,  laceration  of  the  vitreous  body 
and  posterior  capsule  cannot  be  effected,  as  it  can  in  reclina- 
tion by  sclerotic  puncturation. 

Eeclination  by  corneal  pimcturation  has  not  been  found 
to  answer  so  well  as  that  by  sclerotic  puncturation,  and 
therefore  has  fallen  into  disuse. 

Bandaging  and  after-treatment. — The  li^kt  ic^^  ^i\fiwsci 


876  DIVISION  or  THB  OATARiLOr. 

(p.  259),  to  hang  oyer  both  eyes,  is  sufficient  bandage.  In 
other  respects  the  same  general  management  is  to  be  adopted 
as  above  recommended  after  extraction. 

Accidents  tUtcmUmt  on  the  operation  of  reclin€Uion. — ^In 
the  course  of  a  few  hours  after  the  operation,  vomiting 
sometimes  occurs.  Be-asoension  of  the  lens  may  be  thereby 
occasioned. 

Acute  internal  inflammation  of  the  eye  is  apt  to  be  excited 
by  the  operation.  Most  frequently,  however,  &e  supervening 
inflammation  is  of  a  chronic  character,  ending  in  disorganiza- 
tion of  the  eye  and  loss  of  vision.  The  inflammation  appears 
to  be  at  first  posterior  internal,  with  exudation  on  the  sur- 
face of  the  retma,  and  into  the  vitreous  humour,  but  by-and- 
by  extending  to  the  anterior  s^(ment  of  the  eye.  It  com- 
mences from  four  to  eight  days  after  the  operation.  When 
the  operation  is  performed  by  c<nmeal  puncturation,  comeitis 
and  iritis  are  apt  to  be  excited  primarily. 


DIVISIOM  or  THE   CATABACT. 

The  object  of  this  operation  is  to  lacerate  the  capsule,  and 
divide  the  loos,  so  that  the  latter  may  be  gradually  dissolved 
and  absorbed,  and  thus  ultimately  altogether  r^noved  fiom 
Ihe  eye. 

Considered  as  an  operation,  this  is  the  most  simple  of  all 
those  for  cataract,  both  in  performance  and  in  the  extent  of 
injury  neeeesanly  inflicted  on  the  eye. 

Indications. — ^Division  is  indicated  in  :— 

Soft  or  fluid  cataracts — the  cataracts  of  most  common 
occurrence  in  early  life.  To  this  head  belongs  congenital 
cataract. 

Prognosis. — ^In  the  cases  poper  for  the  operation,  the 
prognosis  is  good.  There  is  m  general  little  reaction,  but 
though  the  lens  ma^r  be  perfectly  absorbed,  the  capsule, 
which  does  not  admit  of  solution  and  absorption,  if  not 
already  opaque,  may  become  so,  and  form  what  is  called 
secondary  capsular  cataract.  To  anticipate  this,  the  ante- 
rior wall  of  the  capsule  should,  during  tlie  first  operation, 
be  as  completeh'cut  up  as  possible  at  the  part  corresponding 
to  the  pupil.  The  rapidity  with  which  solution  and  absorp- 
tion go  on,  varies  from  a  few  days  to  several  months.  In 
general  it  may  be  said  that  in  children  the  absorption  proceeds 
more  quickly  that  in  adults. 
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One  operation  may  suffice,  but,  generally,  solution  pro- 
ceeding slowly,  the  operation  requires  to  be  repeated,  and 
that  more  than  once.  This,  as  the  operation  is  so  simple 
and  painless,  is  no  great  objection.  The  interval  between 
the  repetitions  of  the  operation  should  be  about  six  weeks. 

It  is  best  to  operate  on  both  eyes  at  the  same  time.  I 
have  observed  the  solution  to  proceed  more  quickly  after  the 
operation  on  both  eyes  at  the  same  time,  than  after  the  opera- 
tion on  the  eye  only.  When  the  eye  becomes  inflamed, 
solution  appears  to  be  arrested. 

If  the  retina  was  previously  quite  soimd,  a  perfect  restorar 
tion  of  vision  may  be  calculated  on,  if  solution  and  absorption 
go  on  pretty  quickly ;  if  not,  b^  the  time  the  cataract  dis^ 
appears,  the  sensibility  of  the  retina  may  be  found  impaired. 

The  operation  of  division  may  be  performed  either  by 
sclerotic  puncturation,  or  by  corneal  puncturation. 

Division  of  the  cataract  by  sclerotic  puncturation. 

The  instrument  best  adapted  for  this  operation  is  a  curved 
lance-shaped  needle.  The  pupil  should  be  well  dilated,  and 
the  patient,  assistant,  and  operator  placed  as  above  recom- 
mended (p.  240). 

Except  making  the  breach  in  the  vitreous  humour,  and 
substituting  division  of  the  cataract  for  displacement,  all 
the  steps  above  described  for  recUnation  by  sclerotic  punc- 
turation may  be  followed  in  this  operation,  viz. — 1st.  Fimo- 
turation.  2nd.  Laceration  of  the  posterior  wall  of  the  capsule 
and  division  of  the  lens  from  behind,  drd.  Introduction  of 
tiie  needle  into  the  posterior  chamber,  so  that  its  lance  head 
is  seen  through  the  pupil.  4th.  Laceration  of  the  anterior 
wall  of  the  capsule  and  division  of  the  lens  from  the  front, 
if  a  first  operation  on  the  eye;  if  it  be  a  repetition  of 
an  operation,  the  further  division  of  the  lens  is  all  that  ii 
required. 

As  generally  performed,  the  operation  does  not  comprehend 
laceration  of  the  posterior  wall  of  the  capsule  and  division  of 
the  lens  from  behind,  but  simply  laceration  of  the  anterior 
wall  of  the  capsule  and  division  of  the  lens  from  the  front. 

In  this  case  the  first  step  comprehends  the  puncturation. 
The  second  step,  the  introduction  of  the  needle  into  the  pos- 
terior chamber,  so  that  its  lance  head  is  seen  through  the 
pupil.  The  third  step,  the  laceration  of  the  anterior  wall  of 
the  capsule  and  the  division  of  the  lens. 

The  anterior  waU  of  the  capsule  is  lacerated,  by  directing 
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the  point  of  the  cnired  lance  head  of  the  needle  against  it, 
and  by  slight  rotatory  moyements  of  the  handle  of  the 
instrument  making  several  vertical  incisions  in  the  part  of 
it  corre^nding  to  the  pupil.  The  capsule  is  then  to  be 
divided  horizontally,  by  pressing  one  of  the  edged  of  the 
needle  against  it,  which  is  done  by  slightly  moving  the 
handle  of  the  instrument  forwards. 

Division  of  the  lens. — Having  thus  freely  divided  the 
capsule,  the  siurgeon  turns  the  sharp  point  of  the  needle 
against  the  lens  opposite  the  pupil,  and  by  slight  rotatory 
movements  of  the  handle  of  me  instrument,  breaks  up  its 
substance;  if  the  lens  is  firm  enough,  he  shaves  off  pieces 
with  the  edge  of  the  lance  head  of  the  needle,  its  concavity 
being  directed  forwards,  and  spoons  the  detached  fragments 
into  the  anterior  chamber. 

It  is  to  be  remembered,  that  it  is  better  not  to  risk  re* 
action  by  attempting  too  much  at  one  time,  in  the  way  of 
breaking  up  the  lens,  but  the  capsule  ought  always  to  be 
freelj  lacerated  at  first.  Especial  care  should  be  taken  not 
to  displace  the  whole  lens,  or  even  any  considerable  piece  of 
it  unbroken  up. 

The  withdrawing  of  the  needle  from  the  eye  is  effected  by 
a  series  of  manoBuvres,  exactly  the  converse  of  those  per- 
formed in  introducing  it,  as  above  described  (p.  272). 

Division  of  the  cataract  by  corneal  puncturation. 

The  instrument  with  which  the  performance  of  this  opera- 
tion is  most  simple,  is  a  straight  needle,  groimd  flat  on  the 
sides  towards  the  point,  so  that  as  it  penetrates  the  cornea, 
it  fills  completely  the  puncture,  though  not  in  a  forced 
manner,  and  thus  prevents  the  escape  of  aqueous  humour. 

PreparatoiT  to  this  operation,  the  pupil  should  be  well 
dilated  by  belladonna. 

First  step. — ^This  comprehends  the  puncturation  and  the 
advance  of  the  point  of  the  needle  through  the  dilated  pupil 
towards  the  cataract. 


Fig.  49. 
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The  point  of  the  cornea  where  the  needle  is  to  be  made  to 
"pierce,  is  about  half  way  between  its  centre  and  its  outer 
and  lower  margin. 

The  flat  surfaces  of  the  needle  being  the  one  towards  the 
centre  of  the  cornea,  the  other  towards  the  margin,  the  point 
of  the  instrument  is  directed  perpendicularly  to  the  place 
above  indicated,  when  it  is  to  be  made  to  pierce  by  a  quick 
thrust,  executed  solely  by  the  movements  of  the  Angers. 
Haying  thus  pierced  the  cornea,  the  handle  of  the  instrument 
is  depressed,  and  its  point  steadily  pushed  on  towards  the 
cataract,  still  by  the  movements  of  the  fingers. 

Second  step. — This  comprehends  the  laceration  of  the  an- 
terior capsule  if  a  first  operation,  or  the  breaking  up  of  the 
lens  if  a  repetition. 

One  of  the  edges  of  the  instrument  being  directed  against 
the  capsule,  one  or  more  incisions  are  to  be  made  vpL  it  fix>m 
above  and  outwards,  downwards  and  inwards,  by  a  leverr 
movement  of  the  handle  of  the  needle. 

The  division  of  the  lens  is  effected  so  far  as  is  proper,  by 
similar  incisions. 

Withdrawing  of  the  needle  from  the  eye. — ^In  doing  this, 
the  surfaces  of  the  instrument  are  to  be  directed  in  Ihe  same 
way  as  when  it  was  introduced. 

On  repeating  the  operation  of  division,  it  is  usually  foimd 
that  the  lens  has  become  more  brittle  and  more  easily  broken 
up  into  fragments  than  at  the  first  operation. 

Treatment  and  accidents  after  division. — The  treatment 
after  division,  is  the  same  in  general  as  after  displacement ; 
except  that  the  pupil  is  to  be  kept  dilated. 

Vomiting  often  occurs  after  division  through  the  cornea, 
especially  when  the  cataract  is  fluid,  and  may  continue  se^- 
veral  hours.    Opiates  are  to  be  given  toreHeve  it. 

Gomeitis  aquo-capsulitis  and  iritis  are  not  unfirequently 
excited  by  corneal  puncturation. 

In  cases  of  cataract  complicated  with  extensive  synechia 
posterior  and  contraction  of  the  pupil,  the  consequence  of 
nritis,  the  late  Mr.  Tyrrell  recommended  a  modification  of 
division  by  corneal  punctiuration,  which  he  designated 
drilling. 

He  passed  a  very  fine  straight  needle,  of  imiform  thick- 
ness, somewhat  obuquely  through  the  cornea  at  the  outer 
part;  and  then,  directing  the  point  towards  the  anterior 
capsule  of  the  lens,:  close; to  the  inner  margin  of  the  pupil 
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(taking  care  not  to  injure  die  iris),  and  causing  the  instru- 
Blent  to  penetrate  the  capsule,  and  enter  the  substance  of 
the  lens,  to  the  extent  of  about  one-sixteenth  of  an  inch,  he 
rotated  ihe  handle  of  the  needle  betvreen  the  fore  finger  and 
thumb,  80  as  to  make  the  point  act  as  a  drill,  and  then  wi(ii« 
drew  the  needle.  An  opening  was  thus  secured  more  free 
than  could  be  effec^ted  l^  a  sin^te  puncture. 

He  usually  had  to  repeat  this  operadou  scTeh  or  eight 
times  at  interrals  of  from  thrse  to  five  weeks,  taking  care  to 
inmeture  the  opaque  capsule  in  a  frei^  place  at  each  oj^enr 
tion,  before  the  pupil  was  cleared. 

The  operation  in  no  instance  produced  inflammation  of 
any  consequence,  and  did  not  confine  the  patient  for  more 
than  two  or  three  days. 

In  a  few  instances  it  was  necessary  to  make  an  artifi<Hal 
pupil  subsequently  by  incision  with  Maunoir's  scissors.  See 
Ardjioidl  Pv^ 


Operation  f<yr  cataract  in  infants* 

Cataract  not  nnfrequently  occurs  congenitally  or  super- 
yenes  shortly  after  birth.  It  is  most  commonly  dottecL  or 
central  capsular  or  central  cap8ulo*lenticular.  u  Umited  to 
this  small  extent  of  opacity,  no  operation  is  cidled  for. 
When,  however,  the  opacity  is  obyiously  so  extensiye  as  to 
preyent  objects  being  seen,  it  is  adyisable  to  operate. 

The  period  after  birth  ai  which  the  operation  diould  be 
performed,  is  before  teething  commences,  or  soon  after  it  is 
completed  (p.  239).  A  principal  reason  for  performing  the 
op^ation  at  so  early  a  period  is  to  obyiate  the  occurrence  of 
those  irregular  moyements  of  the  eyeballs,  to  be  desmbed 
below  under  the  name  of  Oscillation  and  Nystagmus, 
which  so  often  attend  defectiye  yision  which  has  existed 
from  birth  or  from  an  early  period  of  life. 

The  operation  for  congenital  cataract  is  division  (p.  276, 
et  seq.)  by  sclerotic  punoturation.  For  the  position  and 
mode  of  securing  the  infant  (see  p.  240),  or  chloroform  may 
be  given. 

Secondary  eataraot 

After  the  operation  of  extraction,  some  portion  of  the 
cataractoiBi  lens  may  remain  obstructing  the  pupal,  forming 
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what  is  called  secondary  lenticular  cataract.  In  such  a 
ease  no  interference  is  in  general  required,  except  keeping 
the  pupil  dilated  by  belladonna,  the  lenticular  fragments 
being  eventually  absorbed.  The  posterior  strata  of  the  lens, 
bodi  opaque  and  firm,  sometimes  remain  adhering  to  the 
posterior  wall  of  the  capsule,  and  show  little  disposition  to 
become  absorbed.  In  such  a  case  I  have  foimd  it  necessary 
to  perform  the  operation  of  division  some  months  after  tfaie 
extraction  had  been  performed. 

After  the  operation  of  division,  the  capsule  is  especially 
apt  to  become  opaque  and  obstruct  the  pupil.  This  forms 
secondary  ecupsular  cataract. 

OpercOion  f(yr  secondary  capsular  cataract. — ^At  the  same 
time  that  the  capsule  becomes  opaque,  it  is  apt  to  become 
thickened  and  very  tough ;  it  may  not  therefore  be  easy  to 
divide  it  with  the  needle,  so  as  to  make  an  opening  throu^rti 
it,  opposite  the  pupil,  but  this  should  be  first  attempted ; 
Uiough  the  opaque  capsule  mav  often  be  detached  in  a  mass, 
it  does  not  admit  readily  of  being  depressed,  as  it  always 
tends  to  rise  again.  This  is  owing  to  the  resistance  of  the 
vitreous  body,  if  sound,  or  if  in  a  dissolved  state  to  the 
opaque  capsule  being  lighter  than  the  fluid.  In  the  former 
case,  tke  opaque  capsule  should  be  extracted  through  a 
small  section  of  the  cornea,  as  above  recommended  for 
siUquose  cataract ;  in  the  latter  case,  the  capsule  should  be 
detached  fhom  below,  and  pushed  upwards  behind  the  iris, 
where  it  will  float  out  of  the  way  of  vision.  The  same  pro- 
oeeding  should  be  adopted  in  soliquose  cataract,  if  there  is 
reason  to  suppose  tiiat  the  vitreous  body  is  in  a  state  of 
dissolution. 


Comparative  advantages  and  disadvantages  of  extracHaiHy 
displaoement,  and  division. 

By  the  operation  of  extraction,  the  cataract  is  removed 
whdiy  and  at  once  firom  the  eye,  and  vMy  good  vision 
restored ;  but  the  operation  is  a  nice,  if  not  a  very  difficult 
one,  and  liable  to  the  occurrence  of  the  various  untoward 
circumstances  above  mentioned,  by.  which  its  success  is 
readily  marred. 

The  operation  of  displacement,  which  may  be  performed 
in  the  same  cases  as  extraction,  is  neither  so  nice  nor  so 
difficult  an  operation,  does  not  expose  the  eye  to  the  same 
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risk  of  immediate  destruction,  and  though  the  cataract  is 
apt  to  return  to  its  former  place,  the  operation  may  be 
repeated ;  but  though  displacement  may  have  succeeded  as 
an  operation,  and  vision  be  restored,  the  eye  is  not  so  safe 
as  uter  successful  extraction,  but,  as  aooye  mentioned 
(p.  276),  is  liable  to  become  affected  with  internal  inflam- 
mation, which  ends  in  amaurosis. 

Extraction  thus  possesses  a  decided  advantage  over  dis- 
placement, and  is  therefore  generally  preferred,  except 
when  the  imfavourable  complications  above  mentioned  exist 
(p.  243). 

The  degree  of  softening  of  the  vitreous  body  requisite  to 
admit  of  safe  displacement  of  the  lens  is  not  so  great  as  to 
forbid  extraction,  but  of  course,  if,  in  the  cases  in  which 
the  vitreous  body  is  so  much  dissolved,  that  the  displaced 
lens  is  apt  to  float  up  again,  displacement  be  contra-indi- 
cated, extraction  is  much  more  so. 

All  other  things  being  ec^ual,  it  might  perhaps  be  laid 
down  as  a  general  proposition,  that  in  the  very  cases  in 
which  displacement  admits  of  being  most  readily  and  safely 
performed,  extraction  is  less  safe,  whilst,  on  the  other  hand, 
in  the  cases  in  which,  in  consequence  of  the  soimdness  of 
the  vitreous  body,  extraction  is  most  safely  and  easily  per- 
formed, displacement  is  least  so. 

As  the  cases  for  which  division  is  best  fitted  are  different 
from  tiiose  in  which  extraction  or  displacement  is  indicated, 
there  is  no  comparison  to  be  made  between  them.  It  is, 
however,  to  be  observed,  that  a  combination  of  division  and 
extraction  has  sometimes  been  had  recourse  to  in  cases  oi 
common  lenticular  cataract  of  old  people.  The  object  of 
this  compound  operation  being  that  the  lens  may,  by  solu- 
tion and  absorption  of  its  soft  exterior  part,  be  reduced  to 
its  hard  nucleus,  which,  in  consequence  of  its  small  size, 
will  admit  of  being  extracted  through  a  small  section  of  the 
cornea.  This  is  a  proceeding,  however,  not  at  all  to  be 
recommended.  In  any  such  case,  where  there  is  reason  to 
dread  making  a  larger  section  of  the  cornea,  it  is  better  not 
to  extract  at  all,  but  divide  the  soft  exterior  of  the  lens  and 
recline  the  nucleus. 

In  the  case  of  a  mad  woman,  about  sixty  years  of  age,  on 
whom  I  could  not  venture  to  perform  extraction,  I  divided 
the  soft  exterior  of  the  lens  and  reclined  the  nucleus  on 
both  eyes  at  the  same  sitting,  with  good  success,  one  repe- 
tition of  the  division  being  required.     The   operations 
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were  performed  wliile  the  patient  was  under  the  influence  of 
chloroform. 

Cataract  glasses. 

The  difference  in  refractive  power  between  the  air  and 
the  cornea,  being  much  greater  than  between  the  aqueous 
hiunour  and  crystalline  body,  the  greatest  amount  of  refrac- 
tion which  the  rays  of  light  undergo  in  the  eye,  in  order  that 
tihey  may  converge  to  foci  on  the  retina,  is  that  effected  by 
the  cornea  on  their  first  entrance.  The  crystalline  body 
contributes  comparatively  little  to  the  convergency.  Hence, 
vision,  after  a  successM  operation  for  cataract,  may  be  still 
tolerably  distinct  for  objects  at  a  certain  distance.  Still,  in 
order  that  it  may  be  perfectly  distinct,  the  use  of  convex 
glasses  is  required. 

But  as  with  the  loss  of  the  cijstalline  body,  there  is  loss 
of  the  faculty  of  the  eye  to  adjust  itself  for  different  distances, 
except  so  far  as  variations  in  the  size  of  the  pupil  contribute 
to  this  effect,  glasses  of  different  degrees  of  convexity  are 
required  according  as  the  patient  wishes  to  view  near  or 
distant  objects.  Thus,  convex  lenses  of  two  and  a  half 
inches  focus  are  generally  required  for  reading,  and  lenses  of 
four  and  a  half  inches  focus  lor  viewing  distant  objects. 

Of  course  before  fixing  on  any  particular  powers,  tiie 
patient  will  try  which  suit  him  best,  and  the  test  which 
should  guide  hmi  in  his  choice  is,  that  when  the  spectacles 
are  put  on,  or,  if  hand-glasses,  when  they  are  held  imme- 
diately before  the  eyes,  he  sees  objects  distinctly  at  the  same 
distance  as  he  saw  them  before  he  became  blind. 

Recourse  is  not  to  be  had  to  the  use  of  cataract  glasses 
until  the  eyes  have  perfectly  recovered  from  the  operation, 
and  have  been  so  for  some  time, — say  six  months. 


Section  III. — Operations  for  Artificial  Pupil  * 

An  artificial  pupil  is  an  opening  made  in  the  iris,  to  give 
passage  to  the  rays  of  light  when  the  natural  pupil  is  eiSier 

*  Conformatio  pupillse  artificiali8i»M/oremorpho8i»— Coieplastice. 
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ooTered  by  extensiye  central  opacity  of  the  cornea,  with  or 
without  being  contracted,  or  complicated  with  synechia ;  or 
when  it  is  actually  obliterated,  with  or  without  being  com- 
plicated with  opacity  of  the  cornea  or  synechia,  so  that  the 
rays  of  light  can  no  longer  be  transmitted  through  it  to  the 
retina. 

There  are  three  principal  modes  of  operating  for  artificial 
pupil  which  may  be  had  recourse  to,  according  to  the  nature 
of  the  case,  viz.,  first,  making  the  opening  in  the  iris,  by 
means  of  a  simple  incision  or  incisions — tJie  operation  for 
artificial  pupil  by  ineision.  Second,  making  the  opening  by 
outong  out  a  piece  of  the  iris — the  operation  by  excision. 
Third,  instead  of  actually  making'  an  opening  in  the  iris, 
detaching  tbe  membrane  at  some  part  of  its  circumference 
from  its  ciliary  connexion — the  operation  by  separation. 

In  some  cases,  the  natural  pupil  admits  of  being  so  freed, 
as  to  be  again  available  for  the  transmission  of  l^ht  to  the 
retina.  The  operations  by  which  this  is  effected,  though 
not  strictly  operations  for  artificidl  pupil,  are  projperly 
enough  referred  to  the  same  head,  as  both  in  their  perform- 
ance and  in  their  object  they  closely  agree.  The  operations 
are: — ^First,  the  restoration  to  its  natural  position  of  the 
pupil  dragged  opposite  a  leucoma  by  partial  anterior  syne- 
chia, by  means  of  abscission  of  the  band  of  adhesion.  Second, 
the  dislocation  of  the  natural  pupil  to  opposite  a  elear  part 
of  the  cornea. 

In  the  cases  in  which  an  artificial  pupil  is  required,  the 
crystalline  body  may  be  healthy,  or  it  may  have  been  re- 
moved by  a  previous  operation  for  cataract  (of  which  operar 
tion  the  condition  requiring  the  formation  of  an  artificial 
pupil  may  be  an  effect)  or  it  may  be  cataractous.  In  the 
first  case,  the  crystalline  must,  if  possible,  be  preserved  im- 
touched;  in  the  last  case,  the  operation  for  artificial  pupil 
will  require  to  be  combined  with  that  for  cataract. 


General  conditions  necessary,  or  at  least  favourable,  to  the 
success  of  operations  for  artificial  pupil. 

An  operation  for  artificial  pupil,  is  not  to  be  thought  of 
unless  the  patient  has  lost  all  useful  vision  with  both  eyes ; 
and  then,  only  when  there  is  reasonable  evidence  that  the 
retina  is  still  sound. 

Before  the  operation  is  imdertaken,  the  eye  must  have 
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quite  recovered  from  the  inflammation  which  has  been  the 
cause,  or  been  co-existent  with  the  cause  of  the  altered  state 
of  the  eye  requiring  the  operation. 

Besides,  being  free  from  inflammation,  the  eye  should  be 
otherwise  tolerably  healthy,  at  least  free  from  granular  cou- 
junctiya,  yascular  cornea,  varicosity,  unnatural  hardness  or 
softness,  dropsy,  atrophy,  &c.  If  tiiere  is  dissolution  of  the 
vitreous  body,  operations  through  the  cornea,  like  extraction 
of  cataract  under  the  same  circiunstances,  require  to  be  per- 
formed with  extreme  caution,  or  they  may  be  altogether 
forbidden.  If  the  inflammation  which  has  caused  the  state 
of  the  eye  requiring  the  artificial  pupil  has  been  scrofulous 
in  a  child,  no  operation*  should  m  general  be  attempted, 
until  after  puberty. 

Prognosis  of  the  operation  for  artificial  pupil.  As  the  eye 
has  in  general  already  suffered  so  much  from  inflammation, 
this  process  is  apt  to  be  re-excited  to  such  a  degree  afi  to 
occasion  failure  of  the  operation,  or  even  complete  destruc- 
tion of  the  eye.  Inflammation  is  especially  prone  to  super- 
vene if  that  which  caused  the  state  of  the  eye  requiring  tiie 
artificial  pupil  had  been  scrofrdous,  syphilitic,  or  gouty. 
The  most  promising  cases  are  those  in  which  the  condition 
of  the  eye  requiring  the  operation,  is  of  traumatic  origin,  as 
after  operations  for  cataract,  or  has  been  occasioned  by 
purulent  ophthalmia. 

The  amount  of  vision  restored  by  the  operation,  depends 
upon  the  previous  state  of  the  eye,  and  the  mode  of  operating, 
wnich  that  state  permitted  to  be  adopted,  together  with  the 
degree  of  reaction  which  follows  the  operation.  The  same 
good  vision  is  seldom  or  never  restored  by  tihe  operation  for 
artificial  pupil,  as  by  the  operation  for  cataract ;  indeed,  it 
may  in  general  be  considered  suecesSy  if  by  means  of  an  ope- 
ration for  artificial  pupil,  sufficient  vision  be  restored,  to 
enable  the  person  to  move  about  by  himself,  and  read  a  littie. 

Preparation  of  the  patient  for  the  operation  for  artificial 
pupil. — In  addition  to  the  same  general  treatment  above 
laid  down  for  the  operation  for  cataract,  in  order  to  get  the 
patient  into  as  good  a  state  of  general  health  as  possible,  the 
preparation  for  undergoing  the  operation  for  artificial  pupil, 
should  consist  in  bringing  the  eye  into  the  favourable  con- 
dition above  mentioned. 

Place  of  the  iris  where  the  artificial  pupil  shotdd  be  made. 
— ^The  artificial  pupil  should  be  made,  1st,  as  near  the  middle 
as  circumstances  of  the  case  will  allow;  2nd,  after  the 
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middle,  the  nasal  or  temporal  side  is  the  next  best  place ; 
then  the  lower,  and  lastly  the  upper. 

Position  of  the  patient,  assistants,  and  operator. — This 
should  be  the  same  in  general  as  above  re,conmiended  for 
the  operations  for  cataract  in  general  (p  240,  et  seq.). 

The  securing  of  the  eyelids  also  is  to  be  effected  in  the 
same  way  as  above  recommended  (p.  241,  et  seq.). 


ABTIFICIAL  PUPIL  BY  INCISION.* 

There  are  two  principal  wayspf  operating  for  artificial 
pupil  by  incision,  viz.,  tiirough  the  sclerotica,  and  through 
the  cornea.  An  important  condition  for  the  success  of  inci- 
sion performed  either  way  is,  that  the  larger  circle  of  the 
iris  be  still  in  a  healthy  state,  as  regards  intimate  structure 
and  contractile  endowments,  so  that  the  opening  made  in  it 
may,  by  its  retraction,  come  to  gape,  and  the  ec^es  of  the 
incision  thus  be  prevented  from  reuniting. 

In  the  cases  which  mav  be  the  subject  of  the  operation  of 
incision,  the  closure  of  the  pupil  may  have  been  the  conse- 
quence of  iritis  succeeding  an  operation  for  cataract.  If  the 
lens  is  still  present  but  cataractous,  it  must  be  divided  or 
displaced  in  the  operation  through  tiie  sclerotica,  extracted 
if  possible,  in  the  operation  through  the  cornea.  The  same 
must  also  be  done  even  if  the  lens  be  quite  healthy,  as 
wounding  it,  which  would  of  course  be  followed  by  opacity, 
cannot  be  avoided  in  the  operation  for  artificial  pupH  by  in- 
cision. It  is,  however,  to  be  remarked,  that  if  the  lens  be 
still  clear,  some  other  operation  than  incision,  must  if  pos- 
sible be  chosen,  by  which  the  lens  may  be  preserved  im- 
touched. 

Incision  through  the  sclerotica.] 

In  this  operation,  a  single  incision  is  made  through  the 
iris  in  a  transverse  direction,  above  or  below  the  situation 

•  Iridotomy. 

t  Gheselden's  operation  for  artificial  pupil.  This  was  the  first 
operation  performed  for  artificial  pupil.  The  two  cases  in  which 
Gheselden  operated,  were  cases  of  closed  pupil,  after  the  operation 
for  cataract;  by  couching. — Philosophical  Transactions,  vol.  xxzv. 
An.  1728, 
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of  the  natural  pupil.      The  radiating  fibres 
being  thus  cut  across,  the  edges  of  the  incision 
retract,  and  a  fusiform  opening  is  the  result. 
The  cases    in  which    this 
succeeds  best,  are  those  in 
which  the  closure  of  the  pu- 
pil is  owing  to  the  iris  hav- 
ing been  prolapsed  through 
a  wound  or  large  ulcerated 
opening  of  the  cornea,  and 
is  thus  on  the  stretch.    It  Kg.  60. 

will  also  succeed  in  simple 
closed  pupil,  provided,  asf  above  said,  the  sub- 
stance of  the  larger  circle  of  the  iris  is  still 
quite  healthy.  There  should  be  a  sufficiency 
of  clear  cornea  opposite  the  place  where  the 
incision  of  the  iris  is  made. 

The  instrument  for  incision  through  the  scle- 
rotica. — The  instrument  used  for  this  purpose, 
and  known  under  the  name  of  Adams*  iris 
knife,  has  a  blade  about  nine-tenths  of  an  inch 
long,  about  one-twentieth  of  an  inch  broad, 
single-edged,  and  sharp,  but  somewhat  bellied 
at  the  point     (Fig.  51). 

The  operation  comprehends  the  following 
steps: — 

First  step,  Punoturation.— The  point  of  punc- 
turation  is  the  same  as  in  the  operation  of  re- 
clination  of  cataract,  viz.,  three-twentieths  of 
an  inch  from  the  temporal  margin  of  the  cor- 
nea, and  in  the  line  of  its  transverse  diameter. 

The  operator  holds  the  knife,  like  the  straight 
cataract  needle  in  reclination,  its  surfaces  up- 
wards and  downwards,  its  cutting  edge  back- 
wards, and  rests  his  hand  by  the  little  finger 
on  the  patient's  cheek,  in  such  a  way  that  the 
blade  of  the  knife  is  close  in  iront  of  the  cornea, 
in  a  line  corresponding  to  its  transverse  dia- 
meter, and  the  point  extending  to  nearly  oppo- 
site the  nasal  margin.  The  hand  being  thus 
disposed,  the  thumb  and  fingers  holding  the 
knife  are  retracted,  in  order  that  the  point  may 
be  applied  perpendicularly  to  the  surface  of     Fig.  51. 
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the  eyeball,  at  the  place  aboye  mentioned,  when  it  is  to  be 
steadily  thrust  towards  the  centre  of  the  eyeball,  but  no 
deeper  than  about  one-eighth  of  an  inch. 

Second  step. — ^The  handle  of  the  knife  is  now  to  be  in- 
clined very  much  baek  towards  the  temple^  more  than  in  the 
operation  for  cataract,  in  order  that  the  point  of  tiie  knife, 
when  pushed  on,  may  come  to  pierce  the  iris  from  behind, 
near  its  temporal  margin,  say  one-tenth  of  an  inch  from  it, 
and  appear  in  the  anterior  chamber.  This  being  effected,  the 
handle  of  the  knife  is  now  to  be  inclined  forward  a  Mttle,  so 
that  when  the  knife  is  pushed  further  on,  its  point  may  pass 
across  the  anterior  chamber,  towards  its  nasal  side  (Fig.  52). 


Fig.  52. 


Third  step,  Incision  of  the  iris. — By  now  inclining  the 
handle  of  the  knife  stiU  more  forwards,  so  that  its  edge  may 
be  fairly  applied  against  the  iris,  and  then  by  witiu^wing 
it  somewhat,  it  is  made  to  cut  the  iris.  If  by  this  first 
stroke,  the  incision  of  the  iris  is  not  sufficientiy  large,  the 
knife  is  to  be  again  pushed  on  and  again  withdrawn,  its 
edge  being  still  kept  fairly  directed  against  the  part  of  the 
iris  to  be  cut.  This  is  to  be  repeated  until  a  sufi^iently 
large  incision,  at  least  one-fiith  of  an  inch,  has  been  made. 
By  the  contraction  of  the  iris,  preyiously  on  the  stretch,  this 
incision  immediately  gapes,  and  that  to  a  considerable  de- 
gree, and  so  the  fusiform  pupil  is  made. 

Incision  of  the  iris  being  effected,  the  lens,  if  still  present, 
must,  whether  clear  (p.  286)  or  cataraetous  and  soft,  be 
diyided,  in  order  to  its  remoyal  by  scdution  and  absorption ; 
if  cataraetous  and  hard  it  should  be  displaced. 

In  this  step  of  the  operation,  it  may  happen,  especially  if 
the  edge  of  the  knife  is  imduly  pressed  oack  against  tiie 
iris,  that  the  iris  becomes  detacl^Bd  from  its  ciliary  connexion 
at  some  point,  most  frequentiy  at  the  nasal  side.  This  will 
impede  the  completion  of  the  incision  to  the  proper  size. 
The  aperture  left  by  the  separation  may  continue  open, 
especiaHy  if  the  iris  is  healthy  in  its  texture,  but  more  f^ 
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quently  it  will  close  from  supervening  inflammation.  In 
such  a  case,  incision,  or  some  other  operation  through  the 
cornea,  may  be  subsequently  had  recourse  to. 


Incision  through  the  cornea. 

The  particular  modification  of  this  operation  usuallv 
adopted,  is  that  of  Janin,  as  improved  on  by  Maimoir.  It 
consists  in  making  a  small  section  of  the  cornea,  at  its 
lower  and  outer  or  its  lower  part,  and  by  means  of  Maunoir's 
scissors,  introduced  through  the  opemng,  dividing  the  iris 
by  two  incisions  divaricating  from  the  situation  of  the 
natural  pupU  (Fig.  53).  By  this  both  the  circular  and  ra- 
diating nbres  of  the  iris  are  divided.  Modifying  this  plan, 
which  cannot  always  be  followed.  Dr.  Mackenzie  cuts  the 
radiating  fibres  only,  making  the  incisions  divaricate  from  a 
point  near  the  margin  of  the  iris  (Fig.  64).    In  either  case. 


Fig.  53.  Fig.  64. 


Fig.  65.  Fig.  5Q. 

the  result  of  the  two  incisions  is  a  triangular  flap  of  iris, 
which  contracts  and  shrivels,  so  as  to  leave  a  free  opening. 
(Figs.  55,  56). 

The  two  incisions  in  this  operation  are  made  when  the 
iris  is  not  on  the  stretch,  and  when  there  is  reason  to  suppose 
that  the  substance  of  the  iris  is  not  so  healthy  as  to  contract 
sufficiently  to  cause  a  single  incision  to  gape,  and  thus  to 
form  a  pupU  which  shall  remain  permanently  o^\i« 

If  the  iris  were  healthy  and  streteheA.  einovx!^,  ^sft  ^^ 
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there  was  reason  to  sup- 
pose that  a  single  inci- 
sion would  gape  suffi- 
ciently, the  operation 
through  the  sclerotica, 
is  to  be  preferred,— ex- 
cept when  it  is  intended 
to  extract  the  lens  at  the 
same  time,  whether  ca- 
taractous  or  still  clear, 
or  when  the  circimi- 
stances  of  the  case  re- 
quire that  the  incision 
for  the  new  pupil  should 
be  yertical,  as  Janin 
made  it,  instead  of  hori- 
zontal ;  it  not  being  eosf 
to  make  a  vertical  inci- 
sion in  the  iris  by  the 
operation  through  the 
sclerotica.  When  a  sin- 
gle vertical  incision  is 
made,  it  should  be  on 
one  or  other  side  of  the 
centre  of  the  iris,  in  or- 
der that  the  radiating 
fibres  may  be  cut  across. 

The  instruments  re- 
quired for  the  operation 
are  an  extraction  knife 
and  a  pair  of  Maunoir's 
scissors.  The  other  in- 
struments employed  in 
extraction  should  also 
be  ready  (p.  445). 
'*^'  °*  •  Maunoir's  scissors  are 

extremely  fine,  when 
closed  not  so  thick  as  a  common  probe,  bent  sideways  at  an 
obtuse  angle,  the  blade  corresponding  to  the  convexity 
sharp  at  Qie  point  for  piercing  the  iris,  the  other  blade 
probe-pointed,  that  it  may  admit  of  being  easily  and  safely 
pushed  through  the  anterior  chamber. 
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The  operation  comprehends  the  following  steps : — 

First  step. — Section  of  the  cornea. — ^This  is  to  he  made  at 
the  outer  and  lower  part  or  the  lower  part  of  the  cornea,  as 
for  extraction  of  the  cataract,  hut  to  the  extent  only  of  ahout 
one-fourth  of  the  circumference  of  the  cornea,  unless  it  is 
contemplated  to  extract  the  lens  or  an  opaque  capsule,  when 
the  section  should  he  to  the  extent  of  one-third  of  l^e  cir- 
ciunference. 

Second  step. — Introduction  of  the  scissors  and  incision  of 
the  iris. — The  surgeon  introduces  the  scissors  (Slosed  under 
the  flap  of  the  cornea,  and  when  the  point  has  arrived  at 
that  ^art  of  the  iris  where  the  incision  is  to  he  commenced — 
the  situation  of  the  natural  pupil  or  near  the  margin  of  the 
iris  accordins^  to  circumstances — ^he  opens  them,  thrusts  the 
sharp-pointed  hlade  through  the  iris,  and  pushes  them  on, 
the  sharp-pointed  hlade  through  the  posterior  chamher,  the 
prohe-pointed  hlade  through  tbe  anterior  chamher,  the  iris 
hetween  them,  to  the  opposite  part  of  the  margin  of  the  iris 
where  the  incision  is  to  terminate.  Bj  now  closing  the 
scissors,  which  should  he  done  sharply,  the  iris  interposed 
hetween  the  hlades  is  cut. 

The  second  incision  is  now  to  he  made,  commencing  at 
the  same  point  as  the  first,  but  divaricatinfif  from  it  (Figs.  53, 
54).  For  this  purpose  the  scissors,  still  xept  closed,  are  to 
he  withdrawn  and  re-introduced  in  the  direction  in  which  it 
is  proposed  to  make  the  second  incision.  When  the  point 
of  the  scissors  is  now  opposite  the  commencement  of  the 
incision  which  has  just  been  made,  the  sharp-pointed  hlade 
is  passed  behind  the  iris,  and  the  scissors  pushed  on,  then 
closed,  and  the  incision  made  as  before. 

An  additional  step  which  may  he  called  for,  is,  extraction 
of  the  lens,  if  present,  or  of  an  opaque  capsule.* 


ARTIFICIAL   PUPIL   BY  EXCISION,  f 

There  are  two  principal  plans  of  excision,  viz.,  that  of  Beer 
and  Gibson,  or  lateral  excision,  and  that  of  the  first  Wenzel, 
or  central  excision. 

*  If  after  the  section  of  the  cornea  is  made^  the  iris  should  pro- 
trude, advantage  is  to  be  taken  of  this  to  make  a  pupil  by  excision 
rather  than  by  incision. 

f  Iridectomy. 
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Lateral  excision  is  the  more  important,  as  it  is  applicable 
to  cases  in  which  the  lens  is  transpeirent,  and  in  which  it 
may  and  ought  to  be  preserved  so. 

Central  excision  is  applicable  only  in  cases  of  closed  pupil 
occurring  after  the  operation  for  cataract,  or  combined  with 
cataract 

Lateral  excision. 

Lateral  excision  is  performed  by  making  a  small  section 
of  the  cornea  at  some  convenient  part  of  its  circumference, 
seizing  with  a  forceps  the  piece  of  iris  which  protrudes,  and 
snipping  it  off,  taking  care  to  include  the  pupillary  margin 
of  that  part  of  the  iris.  If  the  iris  does  not  protrude  spon- 
taneously, the  portion  .to  be  snipped  off  is  drawn  out  with  a 
blunt  hook  or  tiie  forceps,  care  being  taken  not  to  injiu'e  the 
crystalline  body. 

The  cases  in  which  lateral  excision  is  applicable  are  cases 
of  central  opacity  of  the  cornea,  to  such  an  extent  as  to 
cover  the  pupil,  even  when  dilated  by  belladonna,  in  which 
the  iris  and  pupil  are  either  natural,  or  the  former  but  par- 
tially adherent  to  the  cornea,  and  the  latter  partially  con- 
jtracted ; — the  lens  being  still  clear. 

The  conditions  necessary  for  lateral  excision  are : — 1st,  a 
sufficient  extent  of  clear  cornea  at  that  part  of  its  circumfer- 
ence, near  where  the  pupil  is  to  be  made,  to  allow  for  any 
opacity  which  may  result  from  the  cicatrice  of  the  corneal  in- 
cision, and  that  enough  of  clear  cornea  may  remain  opposite 
the  new  pupil ;  2nd,  the  iris  sufficiently  free  from  adhesions 
to  admit  of  a  portion  of  it  protruding  or  bein^  drawn  out 
through  the  corneal  incision,  in  order  to  be  excised. 

The  eyelids  are  secured  in  the  same  way,  as  in  the  opera- 
tion for  cataract,  during  the  first  step  or  section  of  the 
cornea,  but  during  the  second  step,  or  excision  of  the  piece 
of  iris,  both  eyelids  must  be  secured  by  the  assistant,  or  one 
eyelid  by  one  assistant,  the  other  by  another,  as  the  operator 
requires  to  use  both  hands. 

The  instruments  required  for  the  operation  are : — 

1.  A  cataract  kmfe  for  making  a  small  section  of  the 
cornea. 

2.  A  fine  forceps.  Fig.  58,  for  drawing  out  the  piece  of 
iris  to  be  excised,  if  the  iris  does  not  protrude  spon- 
taneously; if  it  does,  the  forceps  is  used  for  laying 
hold  of  it. 
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3.  A  pair  of  curved  scissors  for 
snipping  off  the  piece  of  iris, 
Fig.  59,  p.  294. 


O  O 


Lateral  excision  comprehends  the 
following  steps : — 

First  step. — Puncture  or  section  of 
the  cornea — This  is  to  be  made  close 
to  the  sclerotica,  and  to  the  extent  of 
one-fourth  of  the  circumference  of  the 
cornea. 

Second  step. — Excision  of  the  piece 
of  iris. — ^The  gush  of  aqueous  humour 
which  takes  place  on  completing  the 
section  of  the  cornea  will  pemaps  cause 
prolapsus  of  the  iris. 

The  operator,  leaving  the  eyelids  in 
charge  of  his  assistant  or  assistants, 
exchanges  the  knife  for  the  fine  forceps, 
and  takes  the  curved  scissors  in  me 
other  hand,  holding  them  in  the  man- 
ner represented  in  Figure  59  (next  page) , 
the  thumb  in  one  ring,  the  ring  &Qger 
in  the  other,  the  point  of  the  fore  ^g&c 
on  the  joint,  the  middle  finger  on  the 
branch  in  the  ring  of  which  the  ring 
finger  is,  with  their  convexity  towards 
the  eye,  ready  for  use. 

If  prolapsus  of  the  iris  has  already 
spontaneously  taken  place,  it  is  seized 
with  the  forceps,  raised  up,  and  a  por- 
tion, including  the  pupiUary  margin, 
snipt  off.  If  tiie  prolapsus  has  not  taken  place,  and  cannot 
be  made  to  do  so  by  gentle  pressiu^,  the  operator  carefully 
introduces  the  forceps,  lays  hold  of  the  iris  very  cautiously  at 
a  little  distance  firom  the  pupillary  margin — close  to  the  junc- 
tion of  the  larger  with  the  smaller  circle  of  the  iris,  draws  it 
out,  and  snips  it  off. 

The  size  of  the  new  pupil  should  be  at  least  equal  to 
that  of  the  natural  pupil  in  its  middle  state.  As  to  the 
quantity  of  iris  to  be  cut  off,  in  order  to  obtain  a  new  pupil 
of  this  size,  it  is  to  be  remembered  that  if  the  structure  of 
the  iris  is  healthy,  even  when  but  a  small  piece  is  sni\;t  <^^^ 
the  aperture  which  results  will  be  oi  consadiewiJcAft  ««». 


Fig.  58. 
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Fig.  69. 

What  of  the  iris  may  remain  protrading  is  to  be  gently 
j)res8ed  back  with  the  curette.  The  eyelids  are  then  to  be 
closed,  rubbed  over  the  cornea,  and  suddenly  opened  to  the 
Ught. 

A  man  of  about  twenty-fiye  years  of  age,  had  extensive 
opacity  of  the  centre  of  the  cornea  of  both  eyes  in  conse- 
quence of  gonorrhoea!  ophthalmia.  The  pupil,  while  of  its 
medium  width,  was  covered  by  the  opacity,  but  when  dilated 
by  belladonna  or  atropia,  its  circumference  extended  slightly 
beyond  the  densest  part  of  the  opacity,  so  that  the  patient 
was  able  to  see  objects,  though  very  indistinctly,  and  to 
make  his  way  in  the  street. 


CENTRAL  EXOISIOl^. 
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Seeing  that  there  was  no  hope  of  any  further  clearing 
awav  of  the  opacities,  I  resolved  to  perform  the  operation  for 
artincial  pupil  hy  lateral  excision. 

The  left  eye  was  first  operated  on.  The  upper  eyelid 
having  been  secured  by  an  assistant,  I  made,  with  a  cataract 
knife,  a  section  of  the  cornea  to  the  extent  of  a  quarter  of  an 
inch  at  its  inner  and  lower  margin.  Immediately  on  this 
being  completed  the  aqueous  humour  escaped,  and  the 
adjacent  part  of  the  iris  became  prolapsed.  The  eyelids 
were  now  allowed  to  close,  while  the  a<jueous  humour  at  the 
inner  comer  and  on  the  cheek  was  wiped  away  with  small 
pieces  of  lint.  The  eyelids  were  then  again  opened,  and 
the  one  secured  by  one  assistant  and  the  other  by  another, 
whereupon  I  seized  the  protruding  portion  of  iris  with  a 
pin  hook  pointed  forceps  and  snipped  it  off,  taking  care  to 
mclude  the  pupillary  edge.  The  eyelids  were  then  allowed 
to  close  again.  After  about  a  minute,  the  upper  eyelid  was 
gently  rubbed  over  the  cornea,  and  then  suddenly  opened  to 
the  light.  A  sufficiently  good  pupil  having  been  obtained, 
no  more  of  the  iris  now  protruding,  and  the  edges  of  the 
corneal  wound  being  in  apposition,  the  lids  were  finally 
closed  and  retained  by  a  narrow  slip  of  plaister. 

A  week  after  this  operation  the  healing  process  having 
gone  on  most  favourably,!  considered  it  advisable  to  operate 
on  the  right  eye.  The  operation  was  performed  exactly  in 
the  same  manner  as  on  the  left  eye.  A  fortnight  after  the 
the  patient  was  convalescent 
and  able  to  make  out  large 
printed  words  by  the  aid  of 
convex  glasses  six  inches 
focus. 

The  sight  has  gone  on 
improving  so  that  he  can  see 
to  read  and  write  a  little  with 
the  help  of  spectacles. 

Figure  60  represents  one 
of  the  eyes. 


Fig.  60. 


Central  excision. 


As  performed  by  Wenzel,  this  consisted,  1st,  in  making  a 
half  section  of  the  cornea  as  for  extraction,  with  the  addi- 
tional manoBuvre  of  so  pimcturing  and  counter-punctiunsL^ 
the  iris  with  the  point  of  the  kniie  m  \\a^«aa»%^  ^Qca^-sMgo. 
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the  anterior  chamber,  that  in  the  ax;t  of  cutting  out,  a  semi- 
circular flap  of  the  iris  was  formed.    This  flap  of  the  iris 


Fig.  61. 

was  then  cut  off  with  a  small  pair  of  scissors,  introduced 
through  the  incision  of  the  cornea.  If  cataract  existed,  it 
was  extracted  at  the  same  time. 

The  cases  in  which  Wenzel  thus  operated,  were  cases  of 
closed  pu^il,  the  lens  either  having  been  previously  removed 
by  operation  or  still  remaining  but  cataractous.  Of  the 
operation,  however,  it  is  to  be  observed,  that  not  more  is 
effected  by  it  than  is  or  may  be  Maimoir's  operation  by 
incision,  in  which  the  section  of  the  cpmea  is  much  smaller. 
Hence  Maunoir's  operation  is  preferable. 


ARTIFICIAL   PUPIL   BY  SEPARATION.* 

This  operation  consists  in  detaching  the  iris  from  its 
ciliary  connexion  at  some  con- 
venient part,  and  drawing  it 
aside,  so  as  to  provide  a  passage 
for  the  light.  It  may  be  per- 
formed through  the  sclerotica  or 
through  the  cornea.  Performed 
through  the  cornea,  as  it  now 
always  is,  the  lens,  if  clear,  may 
be  preserved  so. 


Fig.  62. 


Separation  through  the  cornea. 

When  the  iris  is  in  a  healthy  state,  an  opening  made  by 
separation,  may  remain  permanent,  in  consequence  of  the 

*  Iridodialysis. 
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contraction  of  the  iris,  as  is  shown  in  cases  of  accident,  in 
which,  by  a  smart  stroke  on  the  eje,  the  iris  has  been 
detached  at  some  part  of  its  ciliaiy  connexion.  But  in  the 
cases  in  which  seiMLration  is  designedly  had  recourse  to  for 
the  purpcHse  of  making  an  artificial  pupil,  the  permanency  of 
the  opening  cannot  in  general  be  calculated  on,  in  conse- 
quence of  alterations  in  the  structure  of  the  iris,  produced 
by  the  disease  which  occasioned  the  necessity  for  the  arti- 
ficial pupil. 

In  order,  therefore,  to  ensure  the  permanency  of  a  new 
pupil  made  by  separation,  the  ciliary  margin  of  the  detached 
portion  of  iris  is  drawn  out  through  the  punctore  of  the 
cornea  by  which  the  detaching  instrument  was  introduced, 
and  either  left  there  to  be  united  in  the  cicatrice  or  cut  off. 

Ca4es  in  which  separatum  is  applicable. — Separation  is 
applicable  in  all  cases,  but  as  it  is  not  so  good  an  operation 
as  excision  or  incision,  it  is  had  recourse  to  in  those  onlyin 
which  these  two  modes  of  operating  are  inadmissible.  The 
cases  are: — 

Ist  Such  extensiye  central  opacity  of  the  cornea,  that 
the  clear  circumferential  part  is  too  small  to  admit  of  being 
encroached  on  by  the  opacity  which  might  result  froim  the 
cicatrice  of  an  incision  made  for  lateral  excision. 

In  the  case  now  mentioned,  the  iris  and  its  connexions 
being  natural,  separation  is  more  easy  and  more  successful 
than  in  the  cases  next  to  be  mentioned,  and,  although  tiie 
new  pupil  might  remain  pennanent,  without  strangulating 
the  detached  portion  of  iris  in  the  puncture  of  the  cornea, 
or  cutting  it  off,  it  is  nerertheless  proper,  for  the  sake  of 
certainly,  to  add  the  one  or  other  of  tiiese  acts  to  the  simple 
separation. 

2nd.  Extensiye  central  opacity  of  the  cornea  and  ad- 
hesion of  the  pupOlary  margin  of  the  iris  to  it,  in  which,  in 
consequence  of  the  narrowness  of  the  circumft^rential  portion 
of  cornea  remaining  clear,  the  opacity  of  a  cicatrice  cannot 
be  risked  for  Maunoir's  operation,  and  in  which  not  even 
incision  through  the  sclerotica  promises  anything,  in  con- 
quence  of  the  morbid  stote  of  ins  behind  the  clear  part  of 
die  cornea,  or  in  consequence  of  the  8ituati<»i  of  that  part; 
or  when,  although  incision  might  be  otherwise  admissible, 
the  lens  is  clear,  and  it  is  desirable  to  preserve  it  so. 

As  considerable  pain  attends  separation,  the  assistant 
must  secure  the  head  well,  to  prevent  any  sudden  move- 
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ment  by  which  the  operator 
might  be  made  to  detach 
more  of  the  iris  than  neces- 
saiy. 

Instruments/or  the  opera- 
tion. 

1.  Jaeger's  keratome,  Fig. 
63,  or  Beer's  cataract  knife. 

2.  A  simple  hook,*  Fig. 
64. 

The  steps  of  the  opera- 
tion are : — 

1st.   Puncture  of  the 
cornea  by  which  to 
introduce  the  hook. 
2nd.   Introduction    of 
the    hook,    through 
the  puncture  of  the 
cornea,  into  the  an- 
terior chamber. 
3rd.  Hooking  and  de- 
tachment of  part  of 
the  iris.    And, 
4th.   Prolapsus    of  it 
through  the  corneal 
puncture. 
Puncture  of  the  cornea. — 
This  should  be  about  one- 
tenth  of  an  inch  in  length ; 
the  place  where  it  should  be 
made,  which  is  an  import- 
ant point  to  determine,  de- 
pends principally  on   the 
part  of  the  iris  to  be  de- 
tached, but  in  some  measure 
also  on  the  state  of  the  cor- 
nea, for  the  incision  ought, 
if  possible,  to  be  made  at  a 
part  of  the  cornea  where 
there  is  no  adhesion  of  the 
iris. 

*  Instead  of  a  simple  hook> 
various    complex    instruments 


lU 


Fig.  68.         Kg.  6<. 
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The  opening  in  the  cornea  is  made  by  simple  punctura- 
tion  with  the  keratome  or  cataract  knife,  but,  at  the  same 
time,  care  is  to  be  taken  to  make  the  opening  as  wide  within 
as  without,  otherwise  the  prolapsed  piece  of  iris  will  not  be 
so  readily  retained.  Ano&er  precaution  should  be  to  let  as 
little  of  we  aqueous  humoiu*  escape  as  possible. 

Introdtiction  of  the  hook. — ^Having  made  the  incision  in 
the  cornea,  the  operator  lays  aside  the  knife  for  the  hook. 
This  he  holds,  like  a  cataraxit  needle,  and  introduces  the 
hook,  convexity  foremost,  and  flatways  through  the  opening 

have  been  invented  and  recommended.  Of  these  the  principal 
are: — 

Beisinqbb's  dovible  hooh — This  is  composed  of  two  delicate  hooks^ 
united  like  the  branches  of  a  forceps,  and  so  corresponding  with  each 
other  in  size  and  direction,  that  when  the  instrument  is  cu>sed  like  a 
forceps,  the  two  hooks  form  but  a  single  one.  The  instrument  thus 
admits  of  being  used,  not  only  as  a  double  hook,  or  as  a  single  hook, 
but  also  as  a  forceps. 

GaABTs's  coreoncion, — This  consisted  originally  of  a  simple  hook, 
provided  with  a  guard  which  could  be  slid  toward  its  point,  or  with- 
drawn firom  it,  by  means  of  a  ferrule  on  the  handle.  At  the  opposite 
end  of  the  instrument,  there  was  a  small  knife  for  making  the  open- 
ing in  the  cornea.  Qraefe  afterwards  changed  the  simple  hook  for  a 
double  one  made  of  hardened  gold.  He  also  added  a  spring  by 
which  the  guard  could  be  carri^  towards  the  point  of  the  double 
hook,  which  was  at  the  same  time  closed. 

Sohlaqintweit's  iriankiitrofL — This  is  an  instrument  very  similar 
to  Qraefe's  simple  coreoncion,  the  principal  difference  being,  that  in 
the  former  the  guard  is  received  by  the  concavity  of  the  hook,  whereas 
in  the  latter  it  meets  the  point 

liANGEirBBOK's  coreo^ticion. — This  consists  of  a  silver  tube,  like  a 
pencil-case,  which  serves  as  the  handle,  and  fixed  to  one  end  of  it  a 
fine  gold  tube  about  one  inch  and  a  quarter  long.  A  steel  wire,  ter- 
minating in  a  fine  hook,  is  enclosed  within  the  gold  tube,  and  being 
fixed  within  the  handle  of  the  instrument  somewhat  as  a  pencil  is  in 
a  pencil-case,  it  admits  of  being  protruded  by  touching  a  knob  on  the 
side  of  the  handle.  By  means  of  a  spiral  spring  within  the  handle, 
it  is  again  drawn  back.  In  this  closed  state  ue  concavity  of  the 
■hook  is  received  by  the  edge  of  the  golden  tube,  and  its  point  thus 
kept  so  guarded  that  it  is  not  apt  to  catch  or  wound  any  part  by 
accident 

It  is  to  be  remarked,  that  these  and  analogous  instruments,  called 
by  different  names,  are  quite  unnecessary  to  the  dexterous  surgeon, 
and  in  the  hands  of  an  awkward  person,  are  not  so  manageable  as  the 
simple  hook  or  forceps. 

It  is  unnecessary  to  give  figures  of  the  initramiSQ\a« 
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in  the  cornea,  and  in  the  direction  of  its  axis,  into  the  an- 
terior chamber.  The  hook  being  fairly  in  the  anterior 
chamber,  the  handle  of  the  instrument  is  to  be  inclined  so 
far  backwards,  that  its  blade  may  come  to  be  parallel  be- 
tween the  iris  and  cornea.  This  being  arranged,  the  instru- 
ment is  to  be  pushed  on  through  the  anterior  chamber,  the 
sharp  point  of  the  hook  being,  if  anything,  rather  towards 
the  iris  than  the  cornea,  to  the  ciliary  circumference  of  the 
part  of  the  iris  to  be  detached.  Before  attaining  this  point, 
a  little  of  the  extremity  of  the  hook  disappears  behind  the 
margin  of  the  sclerotica. 

Hooking  and  detachment  of  part  of  the  iris. — Having 
thus  gained  the  ciliary  circimiference  of  the  iris,  the  handle 
of  the  instrument  is  to  be  so  far  rotated  and  inclined,  that 
the  point  of  the  hook  may  be  directed  fairly  against  the  iris, 
and  fixed  into  it,  and  mat  as  close  to  the  ciliary  circum- 
ference as  possible. 

The  iris  being  hooked,  the  instrument  is  to  be  rotated 
and  inclined,  so  that  it  may  be  brought  back  to  the  position 
it  was  in  before  the  iris  was  hooked.  A  steady  and  sus- 
tained, but  gentle  pull  or  two  is  now  to  be  made,  until  the 
iris  begins  to  separate.  When  this  takes  place  the  instru- 
ment is  to  be  rotated  half  on  its  axis,  so  that  the  iris  may  be 
the  more  securely  hooked.  If  this  manoeuvre  be  attempted 
before  separation  has  commenced,  the  iris,  being  often  dimi- 
nished in  the  cohesion  of  its  textiu'e,  will  only  be  torn,  and 
the  hold  of  it  by  the  hook  altogether  lost.  By  now  con- 
tinuing to  pull  me  instrument  dowly  and  steadily,  separa- 
tion goes  on. 

Prolapse  of  the  separated  portion  of  the  iris  through  the 
corneal  incision, — ^When  the  hook  arrives  with  the  hooked 
part  of  the  iris  at  the  puncture  in  the  cornea,  some  nice 
manipulation  is  required  to  bring  it  out  without  letting  the 
iris  sUp  away.  The  essential  point  is  to  press  back  the  lip 
of  the  corneal  puncture,  which  is  behind  the  blade  of  the 
hook,  in  order  to  make  the  puncture  gape. 

As  much  of  the  iris  at  least  is  to  be  prolapsed  as  will 
suffice  to  secure  its  retention  in  the  coriieal  wound,  and  as 
much  more  as  may  be  necessary  to  make  the  new  pupil  of 
proper  size.  In  order  to  the  retention  of  the  prolapsed  iris, 
it  is  to  be  drawn  to  one  or  other  end  of  the  pimcture,  and 
jammed  there  between  its  lips. 

If  it  be  necessary,  in  order  to  obtain  a  proper  sized  pupil, 
to  draw  more- of  the  iris  out  than  is  actually  necessary  for 
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Fig.  65. 

its  being  retained  in  the  corneal  incision,  the  superabun- 
dant part  should  be  cut  off.  This  may  happen  when  the 
state  of  the  eye  has  rendered  it  necessary  to  make  the  inci- 
sion of  the  cornea  nearer  the  margin  where  the  new  pupil 
is  to  be,  than  was  above  indicated. 

When  the  prolapsed  iris  cannot  be  retained  between  the 
lips  of  the  corneal  incision,  somewhat  more  should  be  drawn 
out,  and  the  whole  cut  off  {Iridectomedyalim), 

During  the  detachment  of  the  iris  a  considerable  effusion 
of  blood  generally  takes  place  into  the  aqueous  chambers. 

As  the  pain  is  very  great,  an  opiate  should  be  given  to 
the  patient  after  the  operation. 

If  the  case  in  which  separation  is  had  recourse  to,  be 
complicated  with  cataract,  division  or  displacement  may, 
according  to  the  nature  of  the  cataract,  be  performed  after 
recovery  of  the  eye  from  the  separation.  Extraction  is  not 
admissible ;  the  state  of  the  eye,  which  rendered  it  necessary 
to  have  recourse  to  separation,  being  in  general  such  as  to 
forbid  extraction. 


OPERATIONS   FOR  AGAIN   RENDERING   THE   NATURAL   PUPIL 
AVAILABLE. 

Restoration  of  the  pupil  to  its  natural  position  hy  abscission. 

If  the  pupil  is  dragged  by  a  small  synechia  anterior,  from 
its  natural  situation  to  opposite  an  opaque  part  of  the  cornea, 
and  if  it  appears  that  were  the  adhesion  destroyed,  the  pupil 
would  come  to  be  opposite  a  clear  part  of  the  cornea,  me 
operation  to  be  adopted  is  simply  the  abscission  of  the  adhe- 
sion. This  is  effected  by  means  of  a  needle  cutting  on  the 
edges  and  increasing  in  thickness.   It  is  i^^a^^  \jKtav5j^*0cfe 
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cornea  into  the  anterior  chamber  slantingly,  in  order  that 
the  aqueous  humour  may  not  escape,  and  the  adhesions  cut. 
In  doing  this,  great  care  should  he  taken  not  to  injure  the 
lens.  Injury  to  the  lens  may  be  readOy  avoided  if  the 
aqueous  numour  has  not  been  allowed  to  escape,  but  not 
easily  if  this  accident  has  occurred. 

Dislocation  of  the  pupil  to  opposite  a  clear  part  of  the 
cornea,* 

This  is  effected  by  prolapsing  a  portion  of  the  iris  through 
a  puncture  of  the  cornea,  and  so  drag:ging  the  pupil  away 
from  the  opaque  middle  part  to  opposite  tiie  still  clear  cir- 
cumferential part  of  the  cornea.  The  pimcture  of  the  cornea 
is  made  with  an  iris  knife,  or  the  point  of  a  cataract  knife, 
close  to  the  sclerotica,  and  should  oe  about  one-tenth  of  an 
inch  in  extent.  If  the  iris  is  not  prolapsed  by  the  gush  of 
aqueous  humour,  it  may  be  so  by  means  of  the  fine  forceps 
(Fig.  58) ;  or  a  blunt  hook  is  introduced  through  the  pimc- 
ture,  the  iris  caugjit  by  its  pupillary  margin  drawn  out. 
The  prolapsed  portion  of  iris  is  left  strangulated  in  the  open- 
ing of  the  cornea,  in  order  that  it  may  become  adherent  in 
the  cicatrice. 

This  operation,  it  will  be  observed,  comprises  all  the  steps 
of  lateral  excision,  save  the  cutting  away  of  the  prolapsed 
portion  of  iris.  Now  as  there  is  no  advantage  in  thus  stop- 
ping short,  but  on  the  contrary,  lateral  excision  at  once  is 
preferable  to  dislocation. 

Treatment  after  operations  for  artificial  pupil. — This 
should  be  the  same  in  general  as  after  operations  for  cata- 
ract. The  patient  is  to  be  kept  in  bed,  his  eyes  protected 
from  the  light,  and  the  antiphlogistic  regimen  observed. 
According  to  the  form  and  severity  of  inflammation,  which 
may  supervene,  so  must  be  the  treatment. 

K  the  lens  has  been  removed,  the  patient  will,  of  course, 
require  cataract  glasses,  when  he  comes  to  use  the  eye. 
Even  when  the  lens  is  still  present,  as  after  lateral  excision 
on  accoimt  of  central  opacity  of  the  cornea,  convex  glasses, 
of  as  high  a  power  as  cataract  glasses,  may  be  required. 

In  cases  in  which  the  lens  is  still  clear,  and  the  pupillary 
margin  of  the  iris  is  adherent  to  the  cornea  to  a  greater  ex- 

*  Operations  of  Adams  and  Himly. 
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tent,  Tyrrell's  hook  (Fig.  66)  may  be  introduced 
into  the  anterior  chamber  through  a  small  in- 
cision in  the  cornea,  and  the  iris  cautiously 
hooked  by  its  pupillary  margin,  and  torn  by 
dragging  it  in  withdrawing  the  instrument. 

In  cases,  again,  in  which  the  pupillary  mar- 
gin of  the  iris  is  wholly  adherent  to  the  cornea, 
and  if  the  new  pupil  admits  of  being  placed 
opposite  the  lower  and  outer  part  of  the  cornea, 
then  such  a  mode  of  operating  as  the  following, 
which  was  recommended  by  Mr.  Tyrrell,  may 
be  adopted.  He  introduced  his  broad  needle, 
cutting  on  each  edge  to  the  extent  of  one-fifth 
of  an  inch,  through  the  margin  of  the  cornea 
into  the  anterior  chamber,  and  pierced  with  it 
the  iris  close  to  its  adhesion  to  the  cornea, 
being  careful  not  to  pass  the  point  of  the  instru- 
ment backward,  for  fear  of  woimding  the  cap- 
sule of  the  lens.  Haying  thus  made  a  very 
small  opening  in  the  iris  with  the  needle,  he 
withdrew  it,  and  then  passed  the  blimt  hook 
into  the  anterior  chamber,  and  hooked  the  iris 
through  the  opening  previously  made  in  it,  and 
gently  withdrew  the  instrument.  In  doing  this 
tiie  iris  was  usually  torn  from  the  point  caught 
with  the  hook,  and  such  a  quantity  of  the  mem- 
brane brought  through  the  opening  in  the  cor- 
nea by  the  hook  as  effected  a  sufficient  aperture 
in  the  iris;  but  sometimes  only  a  fissure  re- 
sulted, Under  such  circumstances,  Mr.  Tyr- 
rell made,  after  the  eye  had  recovered  from  me 
first  operation,  a  second  opening  through  the 
cornea,  a  littie  above  the  centre,  and  seizing 
the  upper  margin  of  tiie  fissure  in  the  iris  with 
the  hook,  he  drew  it  to  and  through  the  pimc- 
ture  of  the  cornea,  and  thus  formed  a  triangular- 
shaped  opening  in  the  iris.  "The  principal 
risk  in  these  cases,"  he  remarks,  "  arises  from 
being  obliged  to  use  a  pointed  instrument  to 
effect  an  opening  in  the  iris,  to  permit  the  pas- 
sage of  the  hook,  the  proximity  of  the  capsule 
of  the  lens  being  so  close  to  the  iris,  that  it  is 
easily  injured,  when  cataract  follows.  "* 

•  Practical  Work,  &c.,  vol.  u.  p.  511.  ^^.  ^^^ 
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INDEX  OF  THE  DIFFERENT  MORBID  STATES  OF  THE  EYE,  IN 
WHICH  VISION  MAY  BE  RESTOBED  BY  THE  OPEBATION  FOR 
ABTIFICIAL  PUPIL,  AND  OF  THE  PLAN  OF  OPERATING,  OB 
MODIFICATION  OF  IT  ADAPTED  TO  EACH  PABTICULAR  STATE. 

In  the  above  description  of  the  dijfferent  methods  of  per- 
forming the  operation  for  artificial  pupil,  the  different  mor- 
bid states  of  the  eye  in  which  they  are  respectively  applicable, 
have  been  mentioned.  Here,  it  will  now  be  useful  to  clas- 
sify the  morbid  states  and  indicate  the  plan  of  operation 
applicable  for  each  species. 

Genus  I. — of  morbid  states  of  the  eye. 

Cornea  principally  effected. — The  iris  and  pupil  either 
natural,  or  the  iris,  otherwise  healthy  in  structure,  adherent 
to  the  cornea,  to  the  degree  either  of  synechia  anterior  or 
partial  staphyloma,  the  pupil  being  more  or  less  dragged 
and  contracted.  The  lens  and  capsule  sound,  or  the  lens 
not  present. 


SPECIES  OF   MORBID    STATES. 

Central  incurable  opacity 
of  the  cornea,  of  such  a  size 
as  to  cover  the  pupil,  even 
when  dilated  by  belladonna  ; 
iris  and  pupil  quite  natural; 
lens  soimd. 

The  opacity  of  the  cornea 
not  so  extensive,  but  con- 
traction of  the  pupil  to  a 
greater  or  less  degree,  and 
dragging  of  it  behind  the 
opaque  part  of  the  cornea,  in 
consequence  of  synechia  an- 
terior or  partial  staphyloma ; 
the  lens  sound. 

Cases  in  which  the  pupil- 
lary margin  of  the  iris  is  ad 
herent  to  the  cornea,  either 
wholly  or  to  a  considerable 


PLAN   OF   OPERATION. 

Lateral  excision,  where 
there  is  the  greatest  extent 
of  clear  cornea. 


Reduction  of  pupil  to  its 
natural  situation  by  abscis- 
sion, if  the  synechia  be  small 
and  appears  likely  to  admit 
of  being  readily  divided. 
Otherwise,  excision  of  pro- 
lapsed iris  through  section 
of  cornea. 

Incision  through  the  scle- 
rotica, if  the  lens  be  no 
longer  present.  If  on  tlie 
contrary  the   lens    be  still 


OPEBATIONS  FOB  ABTIFIOIAL   PUPIL 


306 


SPECIES    OF  MORBID   STATES. 

extent;  the  iris,  otherwise 
sound  in  structure,  hut 
much  on  the  stretch. 


PLAN   OF   OPERATION. 

present  and  sound,  and  if 
there  he  a  sufficient  extent 
of  clear  cornea,  lateral  exci- 
sion may  he  adopted  in  the 
following  manner : — Having 
made  a  section  of  the  cornea, 
the  fine  forceps  is  to  he  in- 
troduced, and  the  iris  laid 
hold  of  hy  a  fold  either 
dragged  out,  or  torn  and 
dragged  out,  and  cut  off. 


Genus  II.— of  mobbid  states  of  the  eye. 


Iris  and  pupil  affected,  cornea   sound,  lens  clear   or 
opaque. 


SPECIES   OF    MOBBID   STATES. 

Simple  closure  of  the  pu- 
pil fix)m  iritis,  the  lens  and 
capsule  supposed  to  he  clear. 


Closure  of  the  pupil  with 
cataractous  lens,  and  pos- 
terior synechia. 


PLAN   OF   OPEBATION. 

Excision  of  prolapsed  iris 
through  section  of  cornea 
half  way  hetween  centre  and 
circumference ;  if  not,  sepa- 
ration. 

If  the  suhstance  of  the 
iris  appears  to  he  healthy, 
and  likely  to  contract  when 
cut,  so  as  to  cause  the  inci- 
sion to  gape;  and  if  the 
lens  he  son,  and  fitted  for 
division,  incision  through 
the  sclerotica  with  division 
of  the  lens.  If  the  lens  he 
hard,  and  requiring  extrac- 
tion, it  wiU  he  advisahle  to 
perform  Maimoir's  opera- 
tion hy  incision,  and  ex- 
tract the  cataract  through 
the  opening.  If  the  iris  is 
not  healthy,  separation  oaa.^ 
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SPECIES    OF  MORBID   STATES. 


PLAN   OF  OPEBATION. 


Closure  of  the  pupil,  after 
the  removal  of  a  cataract. 


Partial  opacitjr  of  the  cor- 
nea, closed  pupil,  synechia 
anterior  or  posterior,  and 
cataract.  This  is  a  combi- 
nation of  all  the  morbid 
states  above  enimierated. 


subsequent  displacement  of 
the  cataract,  or  excision  with 
extraction,  may  be  had  re- 
course to. 

This  was  the  kind  of  case 
in  which  Cheselden  per- 
formed his  operation  by  in- 
cision, through  the  sclero- 
tica; and  if  the  texture  of 
the  iris  has  remained  tolera- 
bly sound,  the  operation  will 
in  general  succeed.  If  the 
texture  of  the  iris,  though 
not  much  altered,  still  ap- 
pears to  have  suffered  some- 
what, it  may  be  advisable  to 
try  Maunoir's  operation  by 
incision,  rather  than  Chesel- 
den's ;  but  if  the  texture  of 
the  iris  be  decidedly  altered, 
then  excision,  or  separation 
must  be  had  recourse  to. 

Except  in  so  far  as  the 
situation  and  extent  of  the 
clear  part  of  the  cornea  on 
the  one  hand,  and  the  state 
of  the  iris  on  the  other,  in 
such  cases,  necessitates  a 
modification  of  plan  in  ope- 
rating, what  has  been  said 
in  the  preceding  paragraphs 
is  here  applicable. 
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Section  IV. — Congenital  Defects  of  the  Ibis  and 
Pupil. 

Congenital  absence  of  the  iris.* 

The  whole  iris  may  be  congenitaUy  absent,  or  there  may 
be  still  some  trace  of  it  (complete  or  incomplete  congenital 
absence  of  the  iris). 

There  is  a  imiform  dark,  though  not  the  jet  black  appear- 
ance, behind  the  cornea,  but  when  the  light  falls  upon  ihe 
eye  in  a  certain  direction,  a  dark  red  reflexion  from  its  bot- 
tom is  observed 

Both  eyes  have  generally  been  found  to  suffer  from  the 
congenital  defect ;  which  in  some  cases  has  been  complete 
in  ti^e  one  and  incomplete  in  the  other. 

Persons  affected  with  absence  of  the  iris,  do  not  bear  ex- 
posure to  strong  light  well,  and  their  vision  is  imperfect ; 
but,  by  their  habit  of  keeping  the  eyebrows  depressed  and 
the  eyelids  half-closed,  their  ejres  are  somewhat  protected 
from  the  too  great  influx  of  hght,  and  their  vision  at  the 
same  time  rendered  more  distinct. 

The  eyes  may  be  in  other  respects  perfectly  formed,  or 
they  may  be  the  subjects  of  additional  malformations. 

Cataract  in  general,  sooner  or  later  forms ;  sometimes  it 
already  existed  congenitaUy.    It  often  appears  tremulous. 

Though  cataract  exists,  the  vision  is  still  in  some  degree 
retained,  as  the  rays  of  light  find  a  passage  to  the  retina 
through  the  zonula  lucida,  which,  is  seen  around  the  circum- 
ference of  the  opaque  lens 

In  consequence  of  injury,  the  greater  part  of  the  iris  may 
be  detached  from  its  ciliary  connexion,  in  which  case  it 
shrinks  to  a  small  size,  and  the  eye  thus  comes  to  appear  as 
if  there  was  incomplete  absence  of  the  iris. 

Treatment. — The  only  thing  that  can  be  done  for  cases  of 
congenital  absence  of  the  iris,  is  to  wear  over  the  eyes,  in 
the  manner  of  spectacles,  arched  plates  of  black  horn  or  the 
like,  having  transverse  slits  in  them  to  see  through,  analo- 
gous to  the  snow-eyes  of  the  Esquimaux.  If  the  state  of 
vision  require  it,  concave  or  convex  glasses  may  be  fitted 
into  the  slits. 

*  Irideremia  congenita. 
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When  cataract  has  formed,  and  if  an  operation  should  be 
thought  advisable,  division  is  the  mode  of  operating  to  be 
adopted. 

In  partial  irideremia)  the  pupillary  circle  is  the  part  in- 
completely developed. 

Congenital  Jissure  of  the  iris.* 

The  fissure  extends  fipom  the  pupil  towards  the  ciliary  cir- 
cumference of  the  iris,  and  its  durection  ia  ahnost  constantly 
downwards. 


^^^0^ 


Fig.  67. 

In  some  cases  the  cleft  contracts  along  with  the  pupil, 
though  slowly;  in  other  cases,  the  power  of  contraction  ap- 
pears to  be  confined  to  the  pupil. 

Vision  is  in  general  unimpaired. 

The  fissure  usually  becomes  narrow  in  approaching  the 
ciliary  circimiference  of  the  iris,  but  in  some  instances  the 
opposite  disposition  has  presented  itself.  In  some  cases 
the  fissure  has  been  found  to  implicate  the  pupillary  edge 
of  the  iris  merely  like  an  angular  notch.  Again,  a  peculiar 
variety  of  the  defect  has  been  met  with,  viz.,  consistmg  of  a 
fissure  in  the  proper  substance  of  the  iris  only,  whilst  the 
uvea  remained  perfect. 

Sometiines  one  eye  alone  is  affected  with  congenital  fis- 
sure of  the  iris ;  sometimes  both.  A  case  is  on  record  in 
which  there  was  this  malformation  in  one  eye,  and  in  the 
other  a  double  pupU,  like  the  figure  of  8. 

*  Ooloboma  iridis  congenitiim — Iridoschisma. 
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In  general,  the  lower  half  of  the  eye  is  less  convex  than 
the  upper,  and  apparently  less  developed.  In  some  cases 
the  whole  eye  has  appeared  smaller  than  natural,  the  cornea 
flatter,  the  pigment  deficient,  and  the  eyehall  oscillatory. 
In  other  cases  a  complication  with  cataract  has  been  foimd 
to  exist,  but  a  considerable  degree  of  vision  still  remained, 
as  the  light  penetrated  to  the  retina  through  the  Assure  of 
the  iris,  and  thence  through  the  zonula  lucida  by  the  cir- 
cumference of  tiie  lens.  Lq  numerous  cases,  however  the 
eyeball  has  appeared  quite  natural  in  other  respects,  and 
vision  good. 

The  malformation  has  been  observed  to  be  hereditary  in 
families. 

It  has  been  found  on  dissection  that  the  colomba  iridis 
was  a  part  of  a  more  extensive  Assure,  involving  both  the 
retina  and  choroid.  Coupling  this  wilii  the  fact,  tiiat  at  a 
very  early  period  a  fissiu^  extends  through  the  retina,  cho- 
roid, and  iris,  at  the  lower  part,  we  are  readily  led  to  per- 
ceive that  congenital  fissure,  implicating  the  lower  part  of 
the  iris,  is  owing  to  an  arrestment  of  development.  In 
those  cases,  however,  in  which,  as  is  said,  the  fissure  impli- 
cated some  other  than  the  lower  part  of  the  iris,  the  defect 
cannot  be  attributed  to  this  cause. 

Fissure  of  the  iris  firom  injury  (cohboma  iridis  traumati- 
cum)  may  occur  at  any  part  of  the  iris,  and  to  any  extent. 
There  being  usually  injury  of  some  other  part  of  the  eye- 
ball, the  mere  fissure  of  the  iris  is  not  the  principal  part  of 
the  case. 

Misplacement  of  the  pupil  and  deformity  of  it,  are  some- 
times met  with  as  congenital  malformations ;  as  also  the 
existence  of  more  than  one  pupil,  as  above  noticed  (p.  308). 


Congenital  imperforation  of  the  iris. 

In  many  works  on  the  Diseases  of  the  Eye,  persistence 
of  the  pupillary  membrane  is  alleged  as  a  condition  some- 
times met  with  requiring  an  operation  for  artificial  pupil; 
and  as  instances,  Gheselden's  operations  are  referred  to, 
never  any  others.  Gheselden's  operations,  however,  were 
not  performed  in  cases  of  persistent  pupillary  membrane. 
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but,  as  above  meutioued  (p.  286,  note),  in  cases  of  closed 
pimil,  after  the  operation  for  cataract. 

Though  the  pupillary  membrane  may  sometimes  stil 
exist  at  birth,  it  ere  long  disappears,  and  I  believe  there  is 
no  imequivocal  case  on  record,  in  which  it  remained  perma- 
nent and  formed  an  obstacle  to  vision  requiring  the  inter- 
ference of  art. 
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CHAPTER  IV. 


Section  I. — Abnormal  States  of  the  Optical  Refrac- 
tions AND  Adjustments  of  the  Eye. 

MYOSIS  AND   mydriasis. 

The  name  myosis  is  given  to  an  unnaturally  contracted, 
— ^that  of  mydriasis  to  an  unnaturally  dilated  state  of  tiie 
pupil,  persisting  in  opposition  to  the  influences  to  which 
the  pupil  is  ordinarily  obedient,  and  independent  of  morbid 
adhesions,  or  other  organic  change  of  the  iris. 

To  understand  the  nature  of  myosis,  and  mydriasis,  it  is 
necessary,  in  the  first  place,  to  have  a  clear  conception  of 
the  conditions  on  which  the  movements  of  the  pupil  depend. 

Conditions  on  which  the  movements  of  the  pupil  depend. 

The  pupil  is,  in  dull  light,  in  its  medium  state,  which  is 
about  one-fifth  of  an  inch  in  diameter.  It  becomes  con- 
tracted to  a  smaller  size  when  the  light  to  which  the  eye  is 
exposed  is  strong ;  but,  on  the  contrary,  dilated  to  a  larger 
size, when  the  light  is  weak.  During  sleep  the  pupil  is  very 
much  contracted.  Some  time  after  death  it  is  found  of  the 
medium  size. 

When  the  pupil  is  of  its  medium  size,  the  iris  is  in  a 
state  of  relaxation,  contraction  of  the  pupil  to  a  smaller, 
and  dilatation  of  it  to  a  larger  size,  are  manifestations  of  an 
active  state  of  the  iris, — the  former  of  its  circular,  the  latter 
of  its  radiating  fibres.  The  contractions  of  either  of  these 
sets  of  fibres  having  ceased,  it  is  the  elasticity  of  the  iris 
which  brings  the  pupil  back  to  its  medium  diameter. 

The  circular  fibres  of  the  iris,  by  which  the  pupil  is  con- 
tracted, owe  their  contractile  power  to  the  nerve  of  the  third 
pair,  whilst  the  radiating  fibres,  by  the  action  of  which  the 
pupil  is  dilated,  owe  their  contractile  power  to  nervous  fil«<5s. 
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derived  from  the  spinal  marrow  opposite  ike  last  cervical 
and  two  upper  doreal  vertebrce,  Arougli  the  corresponding 
spinal  nerves,  and  thence  through  the  sympathetic  in  the 
neck,  and  which  are  communicated  to  the  ciliary  nerves 
through  the  medium  of  the  ophthalmic  branch  of  the  fifth, 
and  its  connexions  with  the  carotid  plexus. 

When  the  whole  nerve  of  the  third  pair  is  paralysed, 
there  is  fixed  dilatation  of  the  pupil  to  a  medium  degree, 
from  paralysis  of  the  circular  fibres  of  the  iris  permitting  of 
unrestrained  action  of  the  radiating  fibres.  Besides  this 
effect  on  the  pupil,  there  are,  jptosis,  or  falling  down  of  the 
upper  eyelid  in  consequence  of  paralysis  of  the  levator  pal- 
pebr8B,  permitting  of  unrestrained  action  of  the  orbicularis 
palpebrarum,  and  a  disposition  of  the  eye  to  turn  outwards, 
m  consequence  of  paralysis  of  the  internal  rectus,  and  other 
muscles  supplied  by  tiie  third  nerve,  permitting  unrestrained 
action  of  the  external  rectus. 

When  fixed  dilatation  of  the  pupil  occurs,  unaccompanied 
by  ptosis  and  incapacity  to  turn  the  eye  except  outwards 
and  a  littie  downwards,  it  may  be  owing  to  paralysis  of  that 
branch  only  of  the  nerve  of  the  third  pair,  which  goes  to  the 
lenticular  ganglion ;  but  in  many  cases,  those  of  mydriasis, 
but  especially  those  of  amaurosis,  in  which  the  pupil  moves 
in  concert  with  that  of  the  opposite  sound  eye, — ^there  is  no 
reason  for  supposing  that  the  third  pair  is  at  all  affected. 
The  dilatation  of  the  pupil  is  most  probably  owing  to  spas- 
modic contraction  of  the  radiating  fibres  of  the  iris  over 
powering  the  action  of  the  circular  ones. 

If  this  be  so,  the  contraction  of  the  radiating  fibres  may 
be  supposed  to  be  owing,  in  the  amaurotic  cases,  to  reflex 
action  of  the  nerves  on  which  the  contractile  power  of  the 
radiating  fibres  depends,  called  forth  by  the  insensible  state 
of  the  retina,  in  a  manner  analogous  to  that  in  which  the 
absence  of  the  excitement  by  light  of  the  healthy  retina 
calls  forth  dilatation  of  the  pupil,  whilst,  in  consequence  of 
the  same  insensible  state  of  the  retina,  reflex  action  of  the 
nerves  on  which  the  contractile  power  of  the  circular  fibres 
depends,  is  no  longer  called  forth  by  the  stimulus  of  light  ; 
but  in  the  cases  of  fixed  dilatation  of  the  pupil,  in  which 
the  retina  is  quite  sensible  (mydriasis  properly  so  called), 
the  mode  in  which  the  excitement  is  communicated  to  the 
nerves  supplying  the  radiating  fibres  of  the  iris  must  be 
different.    The  remote  causes  are  blows  on  the  eye  and 
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head,  gastric  Mtatioii  fiocnn  ^orms,  hardened  fseces,  &c.,  and 
these  perhaw  <^rate  dii«ctty  through  the  s^pathetic. 

By  cutting  the  sympathetic  and  vagus  in  the  neck  in 
dogs,  contraction  of  the  pupil  takes  place,  in  consequence 
of  the  radiatiug  fihres  of  the  iris  heing  thereby  deprived  of 
their  supply  of  nervous  influence  and  paralyzed,  wnilst  the 
circular  fibres  of  the  iris  continue  in  a  state  of  unrestrained 
contraction.  But  it  is  to  be  observed  that  as  an  immediate 
effect  of  the  section  of  the  sympathetic,  dilatation  of  the 
pupil  may  occur  in  consequence  of  the  irritation  of  the 
nervous  fibres,  excited  at  the  time  bv  the  section.  Besides 
paralysis  of  the  radiating  fibres  of  the  iris  and  consequent 
contraction  of  the  pupil,  paralysis  of  the  walls  of  the  blood- 
vessels of  the  eye  is  produced.  The  consequence  of  which 
is  one  form  of  inflammatory  congestion  of  the  corresponding 
side  of  the  head.* 

Persistent  contraction  of  the  pupil,  apparently  in  conse- 
quence of  spasmodic  action  of  the  circular  fibres  of  the  iris, 
occurs  in  some  cases  of  amaurosis  (erethitic  cases).  The 
spasmodic  action  appears  to  be  kept  up  by  the  irritable 
state  of  the  retina,  exciting  reflex  action  of  the  nerves  of  the 
third  pair,  in  a  manner  similar,  except  in  degree,  to  what 
occurs  in  ordinary  circumstances  by  the  action  of  light.  In 
some  cases,  the  spasmodic  action  appears  to  be  occasioned 
by  irritation  of  the  branches  of  the  ophthalmic  of  the  fifth 
pair  exciting  reflex  action  of  the  oculo-motor. 

The  motions  of  the  pupil  are  involimtary.  The  power  of 
moving  the  pupil  by  an  act  of  the  will,  wmch  some  persons 
possess,  is  owing,  not  to  a  direct  volimtary  power  they  have 
over  the  iris,  but  to  the  circumstance  that  they  can  readily 
exert  the  voluntary  power  of  adjustment,  which  calls  forth 
sympathetic  movements  of  the  pupil,  as  will  be  explained 
below  (p.  318). 

It  is  not  by  directly  exciting  the  iris,  that  light  calls  forth 
contraction  of  the  pupil,  but  by  exciting  the  retina  and 
optic  nerve,  and  thereby  determining  reflex  action  of  the 
nerve  of  the  third  pair.   Hence,  when  fiie  retina  is  insensible, 

*  See  a  paper  on  the  state  of  the  Blood  and  the  Blood-yessels  by 
the  author,  in  the  xxxri.  vol.  of  the  Med.-Ghir.  Trans.,  p.  401. 
After  section  of  the  sympathetic  in  the  neck  in  dogs  and  cats,  Donders 
says  that  on  examining  the  bottom  of  the  eye  by  means  of  the  oph- 
thalmoscope, he  ohserred  no  change  in  the  retinal  and  chotoidal 
vessels. 
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or  cut  off  by  section:  of  the  optic  nerve  from  its  connexion 
with  the  brain,  or  when  the  nerve  of  the  third  pair  is  cut  off 
by  section  from  its  connexion  with  the  brain,  the  pupil  is 
not  influenced  by  light,  but  remains  fixed  in  a  dilated  state. 

In  some  cases  of  amaurotic  bluidness,  the  motions  of  the 
pupil  under  the  influence  of  light  are  natural.  This  is 
explained  by  supposing  that  the  morbid  condition  on  which 
the  blindness  depends,  involves  only  the  part  of  the  brain 
which  is  the  seat  of  visual  perception,  and  that  it  is  in 
front  of  this  part  of  the  brain  ttat  that  condition  of  structure 
exists  through  which  reflexion  takes  place,  from  the  optic 
on  the  oculo-motor  nerve. 

In  most  cases  of  amaurosis,  motion  of  the  pupH  is  not 
excited  by  the  light.  If,  in  a  case  of  this  kind,  one  eye  only 
be  affected,  the  pupil  remains  fixed,  so  long  as  the  sound 
eye  is  covered,  but  as  soon  as  the  latter  is  exposed  to  the 
hght,  and  motion  of  its  pupil  thereby  excited,  motion  of  the 
pupil  of  the  amaurotic  eye  is  generally,  though  not  always, 
likewise  excited.  This  sjrmpathy  between  the  two  irides, 
which  is  also  manifested  in  the  healthy  state  by  motion  of 
both  pupils,  though  one  eye  only  be  exposed  to  variations  of 
light,*,  is  explicable  by  the  fact  that  tne  optic  nerves  have 
each  a  root  in  both  sides  of  the  brain,  and  may  therefore  each 
be  connected  in  the  manner  above  explained  with  both 
oculo-motor  nerves. 

Myosis. 

Myosis  may  occiur  imcomplicated  with  defective  sensi- 
bility of  the  retina,  but  as  mere  contraction  of  the  pupil 
does  not  disturb  vision  much,  except  in  weak  light,  it  does 
not  usually  come  imder  the  notice  of  the  practitioner. 

Myosis,  when  it  comes  under  the  notice  of  the  prac- 
titioner, is  generally  attended  by  defective  vision; — ^the 
myosis  and  the  defective  vision  being  equally  symptoms  of 
a  morbid  condition  of  the  retina. 

In  those  cases  in  which  vision  is  not  impaired,  myosis 
appears  to  be  the  result  of  the  habitual  contraction  of  the 
pupil,  induced  by  constant  employment  of  the  eyes  on 

*  It  is  to  be  remembered,  as  above  stated  (p.  25),  that  in  the 
healthy  state,  when  one  eye  is  covered,  the  pupil  of  the  opposite  one 
is  rather  less  contracted  than  when  both  eyes  are  exposed  to  the 
hght. 
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minute  and  brilliant  objects,  and  is,  therefore,  frequently 
met  with  in  jewellers,  watchmakers,  engravers,  &c.  The 
circular  fibres,  from  being  at  first  dynamically  and  tem- 
porarily, would  seem,  at  last,  to  become  organically  and 
permanently  contracted. 

In  the  other  cases  it  appears  to  be  owing  to  the  tonic 
contraction  of  the  sphincter  fibres,  in  consequence  of  reflex 
nervous  action,  excited  by  the  state  of  the  retina,  differing 
from  what  is  the  case  in  ordinary  circimistances  only  by 
being  long  kept  up. 

Treatment. — In  cases  of  myosis  of  the  first  kind,  bella- 
donna has  not  much  effect  on  the  pupil ;  and  in  cases  of  the 
second  kind,  when  it  does  produce  some  degree  of  dilatation, 
vision  is  not  improved ;  but,  on  the  contrary,  disturbed  by 
it.  The  principles  which  should  regulate  the  treatment  of 
such  cases,  are  the  same  as  those  laid  down  for  the  cases 
comprehended  under  Amaurosis. 

Mydriasis. 

Mydriasis,  imaccompanied  by  any  other  disturbance  of 
vision  than  is  accoimted  for  by  the  state  of  the  pupil,  viz., 
dazzling,  confusion,  multiplication  and  coloration  of  objects, 
especially  near  objects,  in  consequence  of  diminution  of  the 
correction  of  spherical,  chromatic,  and  distantial  aberra- 
tions, is  to  be  carefully  distinguished  from  the  dilatation  of 
the  pupil,  which  is  so  common  a  symptom  of  amaurosis. 

That  a  case  is  one  of  simple  mydriasis,  is  ascertained  if 
the  patient,  on  looking  through  the  aperture,  of  less  than 
the  ordinary  size  of  the  pupil,  is  able  to  see  objects  quite 


Fig.  68. 

distinctly.  An  instrument  such  as  that  represented  in  the 
above  figure  may  be  kept  for  the  purpose,  but  an  ex- 
temporaneous one  can  be  made  by  igiekxc^ii^  ^  <i»x\^^f^iSa.  ^ 
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thick  pin.  If  the  card  be  blackened  on  the  surface  next  the 
eye  so  much  the  better  (v.  32).  Vision  is  also  improved 
by  convex  glasses,  and  is  better  in  dull  light. 

Treatment. — ^The  treatment  of  mydriasis  accompanying 
ptosis  and  divergence  of  the  eye,  as  the  consequence  of 
poralvsis  of  the  oculo-motor  nerve,  is  discussed  below  under 
that  head.  Simple  uncomplicated  mydriasis  is  sometimes 
removed  by  irritating  applications  to  the  conjunctiva.  But 
before  this  local  treatment  is  had  recourse  to  gastric  irrita- 
tion or  other  disordered  states  (p.  313),  of  which  the  my- 
driasis is  likely  to  be  a  symptom,  should  be  the  object  of 
treatment. 


MYOFT,    OB    SHOBTSIGHTEDNESS,     AND    PBE8BY0PY,    OB    FAB- 
8IOHTEDNESS. 

When  the  distance  at  which  an  ordinary  sized  type  can 
be  read  comfortably ^  is  much  less  than  twelve  inches,  the 
vision  is  said  to  be  myopic,  when,  on  the  contrary,  it  is 
much  greater,  vision  is  said  to  be  presbyopic. 

Preparatory  to  entering  on  an  account  of  myopy  and 
presbyopy,  it  will  be  useful  to  make  some  observations  on 
refraction  bjr  convergent  lenses,  and  on  the  adjustment  of 
the  eye  to  different  distances. 


Refraction  by  convergent  lenses  and  the  adjustment  of  the  eye 
to  different  distances. 

The  rays  of  light  from  very  distant  objects,  though  not 
strictly  parallel,  are  usually  assumed  to  be  so.  The  focus 
to  which  such  rays  are  brought  by  a  convergent  lens,  is 
called  thp  principal  focus  of  the  lens. 

If  rays  do  not  come  from  such  a  distant  body  as  to  be 
parallel,  but  are  more  or  less  divergent,  then  the  focus  to 
which  they  are  brought  by  the  lens,  is  farther  off  from  the 
lens  than  its  principal  focus,  viz.,  at  some  point  between  this 
and  infinite  distance.  This  point  is  nearer  the  principal 
focus  the  more  distant  the  body  whence  the  rays  emanated ; 
in  other  words,  the  more  nearly  parallel  they  are,  and  vice 
versa. 

The  point  of  an  object  from  which  any  given  pencil  of 
divergent  rays  emanates,  is  named  the  focus  of  incident  rays, 
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and  the  focus  to  which  these  divergent  incident  rays  are 
brought  by  the  lens  is  named  the  focus  of  refracted  rays. 
These  two  foci,  the  focus  of  incident  rays,  and  the  focus  of 
refracted  rays,  in  consequence  of  the  relation  between  them 
above  pointed  out,  viz.,  that  when  the  one  is  near  the  other 
is  distant  from  the  lens,  are  named  conjugate  foci. 

From  this  it  will  be  perceived,  that  if  tie  refractive  media 
of  the  eye  were  incapable  of  change,  either  as  regards  power, 
or  as  regards  their  relative  situation  to  the  retina,  the  ravs 
of  light  from  objects  at  one  particular  distance  only,  would 
be  collected  into  foci  on  the  retina.  Kays  from  objects 
farther  from  the  eye  than  that  distance  would  come  to  foci, 
before  arriving  at  the  retina,  and  having  crossed,  would  fall 
on  the  retina  in  circles  of  dissipation.  Bays  from  objects 
nearer  would  not  come  to  foci,  except  behind  the  retina,  on 
which  therefore  they  would  fall  likewise  in  circles  of  dissi- 
pation. 

The  result  of  this  would  be,  that  objects  could  be  seen 
perfectly  distinctly  only  when  situated  at  one  particular 
distance  from  the  eye.  But  we  know  that  this  is  not  the 
case.  We  know  that  we  can  see  objects  perfectly  distinctly 
at  different  distances,  within  certain  limits.  Hence  the  eye 
must  admit  of  adjustment  to  different  distances,  like  our 
optical  instruments. 

Here  the  distinction  is  to  be  explained  between  perfect 
and  distinct  vision.  In  perfect  vision,  the  outline,  colour, 
and  details  of  the  object  appear  traced  with  the  utmost  ac- 
curacy, clearness,  and  strength ;  and  this  we  have  only  when 
the  rays  of  light  are  brought  accurately  to  foci  on  the  retina. 
In  distinct  vision,  larger  objects  are  seen  so  well,  that  they 
are  readily  recognized :  the  titie-page  of  a  book,  for  example, 
is  readily  read,  but  there  is  a  want  of  clearness  of  outune 
and  strength  of  tint,  and  small  objects  or  the  details  of  large 
objects  are  very  imperfectiy  recognized ;  this  is  owing  to  the 
rays  of  light  not  fdling  on  the  retina  in  foci,  but  in  small 
circles  of  dissipation. 

The  limits  within  which  the  eye  can  see  perfectiy  distinctiy 
at  different  distances,  in  other  words,  the  limits  of  perfect 
vision,  varies  somewhat  in  different  persons,  and  even  in 
the  two  eyes  of  the  same  person ;  but  in  general  they  may 
be  put  down  at  between  nine  and  fifteen  inches.  For  some 
distance  below  nine,  or  above  fifteen  inches,  the  vision  may 
be  stni  distinct,  but  not  perfect 

Though  there  can  be  no  doubt  that  the  eye  ia  ^saj^vik^^  ^ 
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adjustment  for  vision  at  different  distances,  the  means  by 
which  this  is  effected  have  not  been  unequivocally  demon- 
strated ;  still,  as  the  power  of  adjustment  is  lost  with  the 
crystalline  body,  it  is  very  probable  that  it  depends  on  a 
change  in  the  position  and  form*  of  the  lens.  By  a  very 
slight  movement  of  the  lens  forward,  and  a  very  sUght  in- 
crease of  its  curvature,  the  eye  could  be  adjusted  for  near 
distances,  and  vice  versa. 

When  the  eye  is  adjusted  for  near  objects,  the  pupil  is 
contracted,  and  the  axes  of  the  eyeballs  converged,  and  vice 
versa;  but  these  variations  in  the  size  of  the  pupil  and 
direction  of  the  eyeballs,  are  merely  a  concomitant  and  auxi- 
liary, not  an  essential  condition.f 


Shortsightedness. 

This  is  that  state  of  vision  in  which  the  person  can  see 
objects  perfectiy  distinctiy  only  when  they  are  at  shorter 
distances  from  the  eyes,  than  the  average  above  stated 
(p.  317). 

It  is  owing  either  to  too  great  refractive  power  of  the  re- 
fractive media  of  th6  eye,  or  to  the  distance  of  the  retina 
behind  the  crystalline  being  too  great;  so  that  in  either 
case,  the  rays  of  light  come  to  a  focus  before  arriving  at  the 
retina,  cross  and  are  in  a  state  of  dissipation,  when  they  do 
impinge  on  that  nervous  membrane,  and  therefore  form  in- 
distinct and  confused  images. 

By  bringing  the  object  near  the  eyes,  it  is  distinctiy  seen, 
because  the  rays  from  it,  which  enter  the  eyes,  being  now 
more  divergent  than  when  it  was  distant,  are  not  so  soon 
brought  to  a  focus ;  in  other  words,  the  different  points  of 
the  object,  as  foci  of  incident  rays,  and  the  foci  to  which 

*  Dr.  Crane,  a  Dutch  physiologisty  has  fonnd  that  in  the  adjust- 
ment for  near  and  distant  sight,  a  change  of  form  and  place  of  the 
images  reflected  from  the  anterior  sur&ce  of  the  lens  is  obserrahle — 
a  proof  that  the  power  of  adjustment  depends,  in  part  at  least,  in  a 
change  of  form  of  the  anterior  sur&ce  of  the  lens. 

f  With  a  contracted  pupil  or  by  looking  through  a  small  aperture, 
a  presbyopic  eye  can  see  near  objects,  and  a  myopic  eye  distant 
objects  more  distinctly.  This  is  owing  to  the  exclusion  of  the  ex- 
treme circumferential  rays  of  the  cones  of  light  which  enter  the  eye 
and  the  consequent  dixninution  of  the  cirdes  of  dissipation  on  the 
retina. 
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these  rays  are  brought  in  the  interior  of  the  eye  by  the  re- 
fractive media,  are  conjugate  fod,  and  accordingly,  when  the 
foci  of  incident  rays  are  brought  nearer  the  refractive  media, 
the  foci  of  refracted  rays  recede  from  them. 

Too  great  a  refractive  power  of  the  media  of  the  eye,  may 
be  owing  either  to  too  great  convexity  of  their  curvatures, 
— ^the  curvatures  of  the  cornea  and  crystalline, — or  too  great 
refractive  density,  or  both  conjointly. 

The  situation  of  the  retina  at  too  ^eat  a  distance  behind 
the  crystalline  body,  may  be  owing  either  to  a  preternatural 
elongation  of  the  axis  of  the  eyeball,  or  to  the  lens  being 
nearer  the  cornea  than  usual. 

In  shortsightedness,  the  power  of  adjusting  the  eje  to 
different  distances,  is  still  retained,  but  within  certain  limits, 
thus : — ^the  nearest  distance  may  be  from  two  to  four  inches, 
the  furthest,  from  six  to  twelve. 

Appearances  presented  by  the  eyes  of  myopic  persons. — In 
many  cases  there  is  nothing  peculiar  to  be  observed;  but 
frequently  the  eyes  are  prominent  and  firm,  the  cornea  very 
convex,  the  anterior  chamber  deep,  and  the  pupil  dilated. 

Peculiarities  of  the  vision  of  shortsighted  people : — 

1st.  They  see  small  objects  more  distinctly  than  other 
people,  because  from  their  nearness  the  objects  are  viewed 
imder  a  larger  visual  angle. 

2nd.  They  see  them  also  with  a  weaker  light,  because  the 
objects  being  near,  a  greater  quantity  of  ravs  from  them 
arrive  at  the  eye.  Hence,  they  can  read  small  print  with  a 
weak  light. 

drd.  But  they  can  also  see  more  distinctly,  and  somewhat 
ftirther  oflP  by  a  strong  light  than  by  a  weaker  one,  because 
the  pupn  is  contracted  by  ihe  strong  light,  and  all  but  the 
more  direct  rays  of  light  thereby  excluded.  On  the  same 
principle  they  see  at  some  distance  distinctly  through  a  pin- 
hole in  a  card ;  and  when  they  try  to  view  distant  objects, 
they  half  close  their  eyelids.  The  rays  of  light  in  these 
cases  have  their  divergence  at  the  same  time  somewhat  in- 
creased by  diffraction. 

They  sometimes  see  objects  beyond  the  limits  of  their 
distinct  vision,  double,  or  even  multiplied. 

Subjects  of  shortsightedness. — This  defect  of  vision  seldom 
occurs  in  so  great  a  degree  before  puberty  as  to  be  trouble- 
some ;  when  in  a  great  degree  in  children  it  may  be  a  symp- 
tom of  central  cataract  (p.  235).  After  puberty,  when  the 
eyes  come  to  be  used  in  earnest,  shortsightedness  is  usually 
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first  discovered  to  exist,  and  it  may  go  on  gradually  increas- 
ing, especially  if  the  person  uses  nis  eyes  much  in  reading, 
^^and  on  minute  objects;  hence,  the  greater  frequency  of 
^ortsightedness  among  the  educated  classes,  and  mose 
whose  occupation  is  with  minute  work.  Myopy  does  not 
always  diminish  with  years.  We  meet  with  persons  of  the 
most  advanced  age  who  still  find  it  necessary  to  use  glasses 
as  deeply  concave  as  they  did  in  youth,  if  not  more  so.  Nay, 
myopy  sometimes  occurs  in  old  persons,  whose  vision  was 
previously  good  for  ordinary  distances. 

Diagnosis. — ^Attention  has  been  above  (p.  32)  directed  to 
the  distinction  of  true  or  optical  shortsightedness  under 
consideration  fix)m  that  shortsightedness  which  depends  on 
defective  sensibility  of  the  retina.  In  this  latter  form,  which 
may  be  named  amblyopic  shortsightedness,  although  objects 
are  seen  better  near  at  hand,  they  are  not  seen  distinctly,  as 
in  true  shortsightedness ;  and  help  is  obtained  from  convex 
instead  of  concave  glasses. 

In  amblyopic  shortsightedness,  near  objects  are,  as  above 
said,  seen  better,  because  more  hght  being  received  into  the 
eye  from  them,  a  stronger  impression  is  made  on  the  retina. 
On  the  same  principle,  convex  gleisses  help  the  sight, — and 
that  for  distant  as  well  as  near  objects, — by  concentrating 
the  light.  On  the  same  principle  also,  well  illxmiinated  oh- 
jects  are  seen  better. 

An  analogous  form  of  shortsightedness  is  occasioned  by 
impaired  transparency  of  the  lens. 

But,  besides  distinguishing  one  form  of  shortsightedness 
from  another,  it  is  sometimes  necessary  to  determine  whether 
there  be  shortsightedness  at  all — ^in  short,  whether  or  not  a 
case  be  one  of  feigning. 

The  simplest  plan  is  to  try  whether  the  person  can  read 
middle-sized  print  with  such  deep  concave  glasses  as  Num- 
bers 6  and  10.  If  he  can  do  so  he  must  be  shortsighted. 
But  in  addition  to  this  test  it  may  be  useftd  to  try  the  per- 
son further  by  requesting  him  to  read,  now  with  concave, 
now  with  convex  glasses,  without  of  course,  letting  him 
know  the  difference,  and  noting  the  consistency  or  incon- 
sistency of  his  answers  to  the  question  —  how  he  sees  with 
them? 

Treatment. — To  persons  whose  occupation  is  with  minute 
objects,  shortsightedness,  unless  in  a  very  great  degree,  is 
rather  an  advantage,  as  they  are  enabled  to  observe  all  the 
details  of  their  work  very  accurately;  and  in  the  ordinary 
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exercise  of  vision,  the  use  of  concave  glasses  is  a  ready  and* 
simple  help. 

When  a  tendency  to  shortsightedness  manifests  itself  in 
young  persons,  and  especially  if  the  future  occupation  of  the 
person  is  to  he  of  a  kmd  requiring  good  vision  for  distant 
ohjects,  much  exertion  of  the  eyes  on  minute  work  should 
he  avoided,  and  the  eyes  frequently  exercised  on  large  and 
distant  ohjects. 

Concave  glasses  help  the  vision  of  shortsighted  persons 
for  distant  ohjects,  simply  hy  increasing  the  divergence  of 
the  rays  of  lignt  hefore  they  enter  the  eve,  so  that  they  may 
he  less  speechly  hrought  to  ibci  than  they  would  otherwise 
have  heen,  in  consequence  of  the  increased  refractive  power 
of  the  media  of  the  eye ;  or,  supposing  the  refractive  power 
of  the  media  of  the  eye  not  increased,  hut  the  distance  of  the 
retina  hehind  the  lens  increased,  that  they  may  he  hrought 
to  foci  at  a  greater  distance  hehind  the  lens  than  they  would 
otherwise  have  heen,  in  order  to  correspond  with  the  greater 
distance  of  the  retina  hehind  tlie  lens. 

Concave  glasses  are  made  of  different  degrees  of  concavity, 
the  shallower  heing  those  adapted  for  the  slighter  degrees  of 
shortsightedness,  the  more  concave  for  the  greater  degrees. 

When  very  shortsighted,  a  person  requires  to  use  concave 
glasses,  not  only  to  he  enahled  to  see  distant  ohjects,  hut 
also  for  reading  with,  in  order  to  avoid  the  necessity  of  stoop- 
ing. For  the  latter  purpose  shallower  glasses  suflBlce.  I^ess 
shortsighted  people  use  glasses  only  to  he  enahled  to  see  dis- 
tant ohjects. 

The  focal  length  of  the  concave  glass  which  a  person  will 
require  to  see  objects  at  more  than  two  hundred  or  three 
hundred  yards  distance,  should  be  about  equal  to  the  dis- 
tance at  which  he  can  see  to  read  distinctly  an  ordinary 
type  with  the  naked  eve — six  inches  for  example 

The  focal  length  of  the  concave  glass  which  a  very  short- 
sighted person  wiQ  require  to  see  to  read  at  a  convenient 
distance,  is  determined  thus : — Suppose  he  sees  to  read  with 
the  naked  eye  at  the  distance  of  six  inches,  and  desires  to 
be  able  to  read  at  the  distance  of  twelve,  the  one  distance  is 
to  be  multiplied  bv  the  other,  and  the  product  seventy-two 
divided  by  the  difference  between  the  two  distances,  viz., 
six.  The  quotient  twelve,  is  the  number  of  inches  the  focal 
length  of  the  glass  required  should  be. 

But  when  a  person  finds  it  necessaiY  to  have  recourse  to 
glasses  for  shortsightedness,  he  shoxili  ^o  \j^  ^s^  cs^\^ss^s!SE^^ 
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'and  select  two  or  three  pairs  which  appear  to  assist  his 
vision  best;  or  send  for  two  or  three  pairs  of  about  the  focal 
length,  which  according  to  the  above  calculation  he  thinks 
will  suit  him,  and  try  them  leisurely  at  home  for  a  day  or 
two  before  fixing  his  choice  on  one  particular  pair. 

The  following  are  the  circumstances  which  should  guide 
him  in  his  choice : — 

The  glasses  should  be  the  lowest  power  which  wiU  enable 
him  to  distinguish  objects  as  he  wishes,  quite  readily  and 
clearly,  and  at  the  same  time  comfortably.  If  they  should 
make  objects  appear  small  and  very  bright,  and  if  in  using 
them  the  person  feel  his  eyes  strained  and  fatigued,  or  if  he 
becomes  mzzy,  and  if  after  putting  them  aside  the  vision  is 
obscure,  they  are  not  fit  for  his  purpose — ^they  are  too  con- 
cave. 

Having  once  fitted  himself,  a  person  should  not  too  hastily 
change  his  glasses,  although  they  may  appear  not  to  enable 
him  to.  see  quite  so  clearly  as  when  he  first  used  them. 

A  glass  to  each  eye  should  always  be  employed;  vision  is 
by  this  clearer,  and  its  exercise  less  fatiguing  to  the  eyes, 
than  when  a  glass  to  one  eye  only  is  used.  The  use  of  a 
glass  to  one  eye  only  is,  in  fact,  very  detrimental,  especially 
to  the  opposite  eye. 


Farsightedness. 

With  this  state  of  vision  the  person  can  see  objects  dis- 
tinctly only  when  they  are  at  a  very  considerable  distance 
from  the  eyes ;  in  reading,  for  example,  he  holds  the  book  at 
arm's  length. 

Farsightedness  being  in  almost  all  respects  the  converse 
of  shortsightedness,  the  best  way  of  discussing  it  here  will 
be  simply  to  reverse  the  account  above  given  of  shortsighted- 
ness, and  which  wUl  therefore  stand  thus : — 

Farsightedness  is  owing  either  to  diminished  refractive 
power  of  the  refractive  media  of  the  eyes,  or  to  the  distance 
of  the  retina  behind  the  crystalline  body  being  too  short ;  so 
that  in  either  case  the  rays  of  light  tend  to  come  to  a  focus 
at  a  point  behind  the  retina,  on  which  therefore  they  impinge 
in  circles  of  dissipation,  and  form  indistinct  and  confused 
images. 

By  removing  the  object  from  the  eyes,  it  comes  to  be  dis- 
tinctly  seen,  because  the  rays  from  it  which  enter  the  eye. 
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being  now  less  divergent  than  when  it  was  near,  are  more 
quickly  brought  to  a  focus;  in  other  words,  the  different 
points  of  the  object  as  foci  of  incident  rays,  and  the  foci  to 
which  these  rays  are  brought  in  the  interior  of  the  eye  by 
the  refractive  media  are  conjugate  foci ;  and,  accordingly, 
when  the  foci  of  incident  rays  are  removed  from  the  refrac- 
tive media,  the  foci  of  refracted  rays  come  near  them. 

Diminished  refractive  power  of  the  media  of  the  eye  may 
be  owing  to  diminution  of  the  convexity  of  their  curvatures, 
flattening  of  the  cornea,  and  crystalline.  As  to  refractive 
density,  there  is  probably  an  increase  rather  than  a  diminu- 
tion of  it,  but  this  appears  to  be  more  than  over-balanced 
by  the  diminution  of  curvature. 

The  situation  of  the  retina  too  near  the  crystalline  may  be 
owing  either  to  a  preternatural  shortening  oi  the  axis  of  the 
eyeball  or  a  receding  of  the  lens  from  the  cornea. 

In  farsightedness,  the  power  of  adjusting  the  eye  to  differ- 
ent distances  is  much  weakened.  In  this  respect  farsighted- 
ness differs  from  shortsightedness,  in  which  the  power  of 
adjustment  is  still  retained.  In  farsightedness  it  may  be 
said  that  the  habitual  adjustment  of  the  eye  is  for  distant 
objects,  and  that  in  trying  to  read,  for  example,  the  power 
of  adjustment  is  exerted  to  the  utmost,  hence  tie  fatigue  and 
confusion  of  vision  which  soon  ensue. 

Appearances  presented  by  the  eyes  of  farsighted  people. — 
In  many  cases  tiiere  is  nothing  peculiar  to  be  observed ;  but 
frequently  the  eyes  are  sunk,  the  cornea  flat,  and  of  small 
diameter,  and  the  pupil  contracted. 

Peculiarities  of  vision  of  farsighted  people : — 

1.  They  see  small  objects  indistinctly  at  every  distance, 
because  when  near,  they  are  out  of  focus,  and  when  removed 
from  the  eye  somewhat,  they  are  seen  at  a  small  visual  angle 
and  with  little  light.  By  increasing  the  light,  they  see 
better.  Hence,  they  do  not  see  so  well  by  candle-lignt  as 
before,  and  when  attempting  to  read  by  candle-light,  they 
place  perhaps  the  candle  between  them  and  the  book  held 
at  arms'  length. 

2.  They  see  large  and  distant  objects  very  distinctly. 

3.  In  most  presbyopic  persons.  Dr.  N.  Amott  has  ascer- 
tained that  double  vision  in  the  eyes  singly  exists  in  a  slight 
degree. 

Subjects  of  farsightedness. — Farsightedness  seldom  occurs 
except  in  persons  who  have  passed  middle  age,  and  in  them 
it  is  so  common,  that  it  is  to  be  viewed  aa  «.  ti-aXxa^  Oo»2£v%^ 

-I  ^ 
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in  the  state  of  the  eye.  As  it  occurs  in  young  persons,  it 
will  be  spoken  of  under  the  head  of  Asthenopy. 

Prevention  and  treatment. — Though  instances  have  occur- 
red of  persons  who  have  been  long  presbyopic,  recovering 
their  former  vision,  and  thereby  beinff  enabled  to  lay  aside 
the  use  of  their  spectacles,  recovery  irom  presbyopy  is  not 
to  be  calculated  on,  but  this  is  of  small  moment,  as  vision 
can  be  so  perfectly  assisted  by  means  of  spectacles. 

Something,  however,  may  be  done  in  the  way  of  preserv- 
ing the  sight  by  avoiding  over-exertion  of  the  eyes  in  read- 
ing and  other  minute  work,  especially  by  artificial  light,  at 
the  time  of  life  when  farsightedness,  with  diminution  of  ad- 
justing power,  usually  comes  on. 

Convex  glasses  help  the  vision  of  farsighted  people  for 
near  objects,  by  diminishing  the  divergence  of  the  rays  of 
light  before  they  enter  the  eye,  so  that  they  may  be  more 
speedily  brought  to  foci  than  they  would  otherwise  have 
been,  in  consequence  of  the  diminished  refiractive  power  of 
the  eye ;  or,  supposing  the  refractive  power  of  the  eye  not 
diminished,  but  the  distance  of  the  retina  behind  the  lens 
diminished,  that  they  may  be  brought  to  foci  at  a  less  dis- 
tance behind  the  lens,  than  they  would  otherwise  have  been, 
in  order  to  correspond  with  the  diminished  distance  of  the 
retina  behind  the  lens. 

Presbyopic  persons,  at  the  same  time  that  they  have  lost 
the  power  of  adjustment  for  near  objects,  may  be  somewhat 
cataractous,  or  have  their  retina  impaired  in  sensibility.  In 
such  cases,  convex  glasses,  besides  remedying  the  defective 
adjustment,  are  of  use  by  concentrating  the  light. 

Convex  glasses  are  made  of  different  degrees  of  convexity. 
The  least  convex  being  those  adapted  for  tiie  slighter  degrees 
of  farsightedness,  the  more  convex  for  the  greater  degrees. 

To  see  distant  objects,  farsighted  persons  do  not  in  general 
require  convex  glasses.  It  is  most  commonly  to  enable 
them  to  read  and  do  minute  work  that  farsighted  people  use 
spectacles. 

If  it  is  only  at  a  very  great  distance  that  a  person  can  see 
distinctly,  the  focal  lengfli  of  the  convex  glass  which  he  will 
require  to  enable  him  to  read  will  be  equal  to  the  distance 
at  which  he  wishes  to  see  to  read. 

If  he  is  not  so  very  farsighted,  but  can  see  small  objects 
distinctly  at  twenty  inches  distance,  for  example,  the  focal 
length  of  the  convex  glasses,  which  he  will  require  to  enable 
him  to  read  at  twelve  inches  distance,  is  determined  by 
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multiplying  the  two  distances  together,  and  dividing  the 
product,  240,  by  the  difference  between  them,  viz.,  eight.  The 
quotient  thirty,  is  the  focal  length  in  inches  of  the  glasses 
required. 

But  when  a  person  finds  it  necessary  to  have  recourse  to 
glasses  for  farsightedness,  he  should  go  to  an  optician,  and 
select  two  or  three  pairs  which  appear  to  assist  his  vision 
best,  or  send  for  two  or  three  of  about  the  focal  length, 
which,  according  to  the  above  calculation,  he  thinks  will 
suit  him,  and  try  them  leisurely  at  home  for  a  day  or  two 
before  fixing  his  choice  on  one  particular  pair. 

The  following  are  the  circumstances  which  should  guide 
him  in  his  choice : — ^The  glasses  should  be  of  the  lowest 
power  which  will  enable  him  to  see  objects  distinctly  as  he 
wishes,  and  at  the  same  time  comfortably.  Glasses  which 
make  the  objects  appear  larger  than  natural,  and  strain  and 
fatigue  the  eyes  and  cause  headache,  are  not  adapted  to  his 
case, — they  are  too  convex.  It  is  usually  found  that  glasses 
the  next  degree  more  convex  are  required  for  work  by  artificial 
light. 

The  alteration  in  the  eye  on  which  the  farsightedness 
depends,  generally  goes  on  to  increase  with  age,  hence,  it  is 
necessary,  after  a  time, — a  few  years, — ^to  change  the  glasses 
first  chosen  for  others  more  convex.  In  regard  to  this  ex- 
change it  is  to  be  observed,  thatit  ought  not  to  be  too  hastily 
had  recourse  to,  nor,  on  the  otiier  hand,  too  long  delayed. 
The  same  feeling  of  necessity  which  first  prompted  to  the 
use  of  glasses,  will  indicate  the  neces^aity  of  change. 

Reading  Glass. — This  is  a  double-convex  lens,  broad 
enough  to  permit  both  eyes  to  see  through  it.  It  is  used 
for  the  purpose  of  magmiying  the  object, — ^the  names  on 
maps,  or  me  like;  whereas,  convex  spectacles  are  used 
merely  to  render  objects  distinct  at  a  given  distance,  with- 
out magnifying  them,  as  above  mentioned. 

Cylindrieal  eye. 

Mr.  Airy  has  written  an  account*  of  one  of  his  own  eyes, 
which  he  ascertained  to  refiract  the  rays  to  a  nearer  focus  in 
a  vertical  than  in  a  horizontal  plane.  This  would  take  place, 

*  Transactions  of  the  Cambridge  Pbilosopbical  Society,  quoted  vxv 
the  Encyclopaedia  Metropolitana,  article  LiQiB.'£,^.^^'^,\*^^^-> 
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he  remarks,  if  the  cornea,  instead  of  being  a  surface  of  revo- 
lution, in  which  the  curvature  of  all  its  sections  through  the 
the  axis  must  be  equal,  were  of  some  other  form,  in  which 
the  curvature  in  a  vertical  plane  is  greater  than  in  a  hori- 
zontal. This  is,  in  fact,  the  natural  form  of  the  cornea,  but 
in  the  instance  of  Mr.  Airy's  eye,  existing,  perhaps,  in  an 
exaggerated  degree  so  as  to  disturb  vision. 

With  such  unnatural  conformation  of  the  eye,  a  point  ap- 
pears a  line  of  uncertain  length;  a  circle  an  oval;  every- 
thing being  seen  elongated  in  one  direction.  The  cylindrical 
deformation  has  been  met  with  oblique,  so  that  a  square 
appeared  a  parallelogram. 

The  defect  is  remedied  by  glasses  which,  to  the  healthy 
eye,  would  make  a  line  of  the  same  length  appear  a  point, — 
which  would,  in  fact,  shorten  aU  objects  in  the  same  degree 
and  in  the  same  direction,  as  they  are  lengthened  by  the 
defective  eye.* 

Each  case  of  cylindrical  eye  being  thus  more  or  less 
peculiar,  lenses  must  be  specially  prepared  for  it ;  and  it  is 
evident  that  this  demands  both  skill  and  intelligence  on  the 
part  of  the  optician.  The  general  principle  on  which  the 
glass  is  shaped,  Mr.  Boss  informs  me,  is  this :  one  side  of 
the  lens  is  made  a  portion  of  a  cylinder,  of  the  same  diameter 
as  the  cylinder  cornea,  having  its  axis,  however,  placed  at 
right  angles  to  that  of  the  latter.  The  other  side  oi  the  lens 
is  made  plane,  convex,  or  concave,  to  suit  the  condition  of 
the  eye  irrespective  of  its  cylindricity. 

Unequally  refractive  state  of  the  two  eyes. 

The  two  eyes  may  be  in  different  degrees  myopic  or  pres- 
byopic. Though  in  either  of  these  cases,  the  use  of  concave 
or  convex  glasses  of  a  different  focal  length  for  each  eye  is 
theoretically  indicated,  it  is  not  in  practice  found  to  answer. 
It  generally  gives  rise  to  such  confusion  of  sight  and  actual 
pain  that  it  is  soon  abandoned. 

Again,  one  eye  may  be  myopic,  and  the  other  presbyopic. 
In  this  case  a  concave  glass  for  the  former  and  a  convex 
one  for  the  latter,  are  theoretically  indicated,  but  they  are 
found  practically  as  ineflBcient  as  glasses  of  different  focal 
lengths  in  the  preceding  cases. 

•  On  the  Use  and  Abuse  of  Spectacles,  by  Andrew  Ross,  Optician, 
London. 
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Loss  of  power  of  adjustment. 

The  eye  may  fall  into  a  state  in  which  the  vision  is  neither 
myopic  nor  presbyopic,  and  in  which  the  power  of  accom- 
modation being  lost,  convex  glasses  are  required  to  see  near 
objects,  and  concave  glasses  to  see  distant  objects. 

Chromatic  vision. 

The  coloured  vision  to  be  noticed  here  must  be  distin- 
guished from  that  dependent  on  subjective  excitement  of 
the  retina  to  be  considered  below,  in  Section  I.  of  the  next 
chapter  (p.  339,  et  seq.). 

Although  the  eye,  strictly  speaking,  may  not  be  perfectly 
achromatic,  it  is  so  in  a  hedtby  state  to  all  intents  and 
purposes;  but  in  certain  morbid  states,  its  optical  parts 
may  become  so  suffused  and  deranged  as  to  decompose  the 
light,  and  make  objects  appear  as  if  surroimded  by  the 
colours  of  the  rainbow,  thus : — 

1st.  In  piuromucous  inflammation  of  the  conjunctiva, 
films  of  mucus  suffusing  the  cornea  give  rise  to  the  appear- 
ance of  iridescence  around  objects  (p.  92). 

2nd.  When  there  is  defective  adjustment  of  the  eye,  and 
when,  consequently,  the  rays  of  light  do  not  fall  in  foci  on 
the  retina,  vision,  at  the  same  time  that  it  is  thus  rendered 
indistinct,  and  even  multiplied,  may  appear  slightly  irides- 
cent. Hence  iridescence  around  objects  is  seen  when  the 
adjusting  power  of  the  eye  is  disturbed  by  passion,  mental 
abstraction,  sleepiness,  the  action  of  belladonna,  mydriasis. 
Hence  also,  persons  who  have  one  eye  myopic  and  the  other 
presbyopic  often  see  colours  when  they  look  at  very  near  or 
very  distant  objects  with  both  eyes,  because  one  eye  only  is 
adjusted  to  the  distance  of  the  object. 

Bijphpy  and  polyopy  with  one  eye. 

In  consequence  probably  of  the  refractive  media  of  the 
eye  not  having  perfectly  regular  curves,  diplopy  and  polyopy 
with  one  eye  occur,  as  just  mentioned,  when  the  eye  is  not 
adjusted  to  the  distance  of  the  object  looked  at ;  hence  short- 
sighted people  see  distant  objects,  and  farsighted  people 
near  objects,  double  or  multiplied  with  one  eye  as  well  as 
iridescent. 
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But  vision  of  one  eye  may  be  double  or  multiplied  inde- 
pendently of  defective  power  of  adjustment  to  distance,  in 
consequence  of  partial  opacity  of  the  cornea,  or,  more  gene- 
rally, partial  opacity  of  the  lens  or  its  capsule.  The  action 
of  these  morbid  states  is  well  illustrated  hj  Scheiner's  ex- 
periment, which  consists  in  looking  at  a  pm,  for  example, 
through  two  pinholes  in  a  card  placed  so  close  to  each  omer 
as  to  be  included  within  a  space  equal  to  the  diameter  of  the 
pupil.  The  pin  appears  double,  except  when  held  at  a  certain 
distance — ^that  of  perfect  vision  with  the  naked  eye. 

Asthenopy,  or  weaksightedness.^ 

Subjective  symptoms. — An  incompacity  to  exercise  vision 
on  near  objects,  as  in  reading,  sewing,  and  the  like,  for  any 
length  of  time.  The  patient  is  able  at  first  to  see  to  read 
quite  distinctly,  but  the  vision  soon  grows  confused, — the 
words  appearing  as  if  mixed  together.  The  eyes  at  the 
same  time  become  tired  and  painful— the  pain  extending  to 
the  head. 

If  the  ejres  are  closed,  and  rest  given  to  them  for  a  few 
minutes,  vision  may  be  again  exercised,  but  in  a  short  time 
the  eyes  will  again  become  fatigued,  and  the  vision  confused. 
Both  eyes  are  in  general  equally  affected. 

The  vision  of  distant  objects  is  not  distmrbed,  and  by  the 
use  of  convex  glasses  the  exercise  of  vision  on  near  objects 
may  be  much  assisted. 

Oljeotive  symptoms. — The  eyes  may  appear  dull  and  heavy, 
and  are  perhaps  directed  towards  objects  in  a  weak  indeci- 
sive manner,  but  in  general  they  present  no  positive  ap- 
pearance of  disease.  The  pupils  are  sometimes  quite  lively, 
— sometimes  sluggish. 

Age. — Asthenopy  comniences  in  childhood  or  youth,  and 
may  continue  throughout  life ;  but  it  is  seldom  met  with 
originating  in  the  middle  period  of  Ufe. 

State  of  health. — The  subjects  of  the  affection  often,  but 
by  no  means  always,  labour  under  general  nervous  debility 
— ^the  result  sometimes  of  general  disease. 

Cames. — There  is  often  no  evident  cause.  A  very  frequent 
cause  is  pure  over-exertion  of  the  eyes,  as  in  students,  artists, 
clerks,  engravers,  watchmakers,  tailors,  sempstresses,  &c., 
especially  by  artificial  light,  together  with  want  of  sleep, 

*  Mackenzie  in  Edin.  Med.  and  Soig.  Journal,  No.  156. 
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want  of  exercise  in  the  open  air,  &c.  The  complaint  some- 
times occui-s  as  a  sequela  of  inflammation  of  the  eye,  espe- 
cially scrofiiloiis,  external  and  internal.  Injuries  of  the 
fifth  nerve  in  the  circumorhital  region,  and  affections  of  the 
hrain,  are  sometimes  followed  hy  asthenopy.  Losses  of 
hlood,  seminal  losses,  and  the  like,  excite  the  affection  ap- 
parently hy  occasioning  general  nervous  dehility. 

Nature  of  the  complaint. — Asthenopy  appears  to  consist 
in  debilitjr  of  the  apparatus  by  which  the  eye  is  adjusted 
for  the  vision  of  near  objects.  It  is  as  if  one  were  to  hold 
a  book  too  near.  Though  he  might  be  able  by  an  effort  to 
adjust  his  eyes  so  as  to  see  to  read  for  a  minute  or  two,  the 
sight  would  then  become  confused  and  the  eyes  tired.  The 
use  of  convex  glasses  would,  however,  prevent  this.  Along 
with  this  defective  power  of  adjustment,  there  is  an  irritable 
state  of  the  retina,  connected  in  some  manner  with  tendency 
to  internal  congestion  of  the  eyes. 

Diagnosis. — ^Asthenopy  is  principally  to  be  distinguished 
from  presbyopy,  night-blindness,  and  amblyopy,  or  incom<> 
plete  amaurosis. 

Ist.  Presbyopy. — Presbyopy  sometimes  occurs  in  children, 
and  might  be  confoimded  with  asthenopy,  as  the  two  have 
this  in  common,  that  distant  objects  are  seen  without  strain- 
ing of  the  eyes,  whilst  in  asthenopy  dming  a  paroxysm  as 
well  as  in  presbyopy,  near  objects  are  not.  !Preysbopy  is, 
however,  distinguished  from  asthenopy  in  the  circiunstance, 
that  by  rest  the  eyes  do  not  acquire  the  power  of  distin- 
guishing near  objects. 

2nd.  Night-blindness. — Asthenopy  is  in  many  cases  most 
troublesome  during  the  use  of  artmcial  light,  and  even  ap- 
proaches to  night-blmdness  in  the  suddenness  of  its  attacks, 
and  the  degree  of  imperfect  vision  which  attends  it. 

3rd.  Amblyopy^  or  incomplete  amaurosis. — In  amblyopy 
there  is  constantly  present  an  indistinctness  of  sight  ex- 
tending to  all  objects  large  and  small,  distant  and  near ;  in 
asthenopy  indistinctness  of  sight  comes  on  only  after  the 
eyes  have  been  exerted  on  near  objects.  In  amblyopy  the 
patient  sees  best  after  having  fixed  his  eyes  for  some  time 
on  the  object  he  examines ;  in  asthenopy,  on  the  contrary, 
vision  fails  then. 

Prognosis. — ^This  is,  on  the  whole,  imfavom^ble,  especially 
if  the  complaint  is  of  long  standing,  if  it  has  originated  in 
an  ophthalmia,  injury  of  the  fifth  nerve,  or  of  the  ence- 
phalon.    Less  imfavourable  when  it  ha&  wna^x^Lxm^T  ^:iv^^st 
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circumstances,  provided  what  appears  to  be  the  exciting 
cause  admits  of  removal.  Asthenopy,  though  it  has  become 
confirmed,  rarely  passes  into  amblyopy,  and  is  not  liitely  to 
end  in  blindness. 

Treatment. — ^The  first  thing  in  the  way  of  treatment  is 
the  avoidance,  or  removal  by  appropriate  means,  of  any 
cause  which  may  appear  to  be  in  operation,  such  as  over-use 
of  the  eyes,  seminal  losses,  &c. 

If  the  complaint  appear  to  have  resulted  fi*om  previous 
inflammation  of  the  eye,  injury  of  the  fifth  nerve,  or  some 
affection  of  the  brain,  an  alterative  course  of  treatment  with 
counter-irritation,  may  be  tried. 

Kest  to  the  eyes,  the  occasional  application  to  them  of 
the  cold  douche,  good  diet,  exercise,  country  air,  sea-bath- 
ing, and  the  like,  must  in  general  constitute  a  leading  part 
of  the  treatment  of  asthenopy. 

When  the  patient  requires  to  employ  his  eyes  on  near 
objects,  he  has  no  other  resource  than  to  use  convex  glasses, 
which,  in  some  cases,  must  be  of  the  very  lowest  power 
only ;  but  it  would  be  advisable  for  the  patient,  if  his  occu- 
pation requires  much  use  of  the  eyes,  to  change  it  if  possible 
for  one  of  an  opposite  kind. 

Complications.  —  Asthenopy  is  often  complicated  with 
some  other  affection.  It  may  be  complicated  with  the 
effects  of  some  one  of  the  ophthalmise;  with  myopy  or 
presbyopy;  with  muscse  vohtantes;  sometimes  oscillation 
of  the  eyes,  and  not  unfrequently  strabismus,  with  amblyopy 
or  incomplete  amaurosis.  Persons  blind  of  one  eye  are  not 
imfrequently  affected  with  asthenopy  in  the  otner.  One 
eye  may  be  incompletely  amaurotic,  the  other  asthenopic. 
When  asthenopy  is  complicated  with  amblyopy,  the  vision 
is  at  all  times  more  or  less  obscure,  but  on  reading,  &c.,  it 
soon  becomes  still  more  so,  recovering,  however,  after  a 
little  rest. 

The  following  are  a  few  cases  in  illustration  of  the  occiu:- 
rence  of  asthenopia : — 

A  lad,  set.  17,  complained  that  his  eyes  soon  get  tired  in 
reading,  and  that  the  words  appear  confused  and  mixed 
together.  On  trying  convex  glasses,  forty-eight  inches 
focus,  he  found  that  he  could  continue  to  read  tor  a  longer 
time  than  usual. 

A  young  woman,  set.  18. — Three  years  ago  began  to 
menstruate,  and  about  that  time  the  sight  became  so  af- 
fected that  she  could  not  continue  to  read  or  see  for  more 
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than  a  minute  or  two  at  a  time.  In  trying  to  read,  holds 
the  book  or  paper  at  the  distance  of  about  two  feet.  With 
convex  glasses,  forty-eight  inches  focus,  sees  to  read  very 
comfortably. 

A  woman,  set.  29. — When  a  girl  at  school,  the  eyes 
soon  became  fatigued  when  occupied  in  reading,  writing, 
or  sewing ;  the  sight  becoming  dim  at  the  same  time,  and 
tears  flowing.  After  an  interval  of  rest,  however,  the  sight 
became  clear  again.  For  the  last  five  years  she  reports  that 
the  sight  has  been  becoming  more  and  more  dim ;  so  that 
she  cannot  see  to  get  through  her  work.  At  present  she 
can  see  to  read  if  she  holds  the  book  very  close  to  the  eyes. 
The  sight  of  the  right  eye  is  better  than  that  of  the  left. 
Concave  glasses  No.  2,  improve  the  sight  somewhat. 

The  pupils  influenced  by  the  light. 

A  woman,  set.  30. — Seven  months  ago,  when  suckling 
her  infant,  seven  months  old,  was  attacked  with  severe  in- 
flammation in  both  eyes.  From  the  adhesions  of  the  pupil- 
lary edge  of  the  iris,  disclosed  by  dilating  the  pupil  by  atro- 
pia,  it  appeal's  that  this  inflammation  was  iritis.  After  the 
inflammation  subsided,  the  sight  was  found  to  be  dim,  and 
she  was  unable  to  continue  the  use  of  her  eyes  for  more 
than  a  few  minutes  at  a  time.    This  asthenopia  still  exists. 


Section  II. — ^Vision  of  Objects  in  and  on  the  Eye.* 

Under  certain  circumstances,  one  may  see  objects  in  or 
on  his  own  eyes.  The  appearance  constitutes  wlfiat  is  com- 
monly known  by  the  name  of  muscce  volitantes.\  Under 
this  name,  however,  certain  other  morbid  appearances  are 
often  also  included,  which  are  not  owing  to  the  visual  per- 
ception of  any  object  in  or  on  the  eye,  but  are  entirely  sub- 
jective ;  are  owing,  for  example,  to  insensible  spots  of  the 
retina.  Such  appearances  as  the  latter  have  no  real  motion, 
but  apparent  motion  only,  depending  on  that  of  the  eye ; 

•  Mackenzie,  in  Edin.  Med.  and  Surg.  Journal,  No.  164. 
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hence  they  are  distinguished  by  the  name  of  fixed  musca 
from  the  fonner  appearances,  which  present  real  as  well  as 
apparent  motions. 

VISION   OF  OBJECTS   IN   THE   EYES. 

Common  musca  volitantes.* 


MuscsB  volitantes 
appear  to  the  patient 
who  has  made  no  par 
ticular  examination  of 
them,  under  the  form 
of  blackish  motes,  or 
of  a  thin  gray  film, 
like  the  wing  of  a  fly, 
or  of  semi-transparent 
gray  threads,  like  spi- 
ders' web,  but  if  viewed 
attentively  against  the 
clear  sky,  a  white  wall, 
or  the  like,  they  are 
recognized  to  be  made 
up  of  appearances  such 
as  the  following : — 1st. 
A  convoluted  string  of 
beads,  or  a  convoluted 
transparent  tube,  con- 
taining in  its  interior 
a  row  of  beads  smaller 
than  its  diameter,  ex- 
cept here  and  there 
where  one  larger  than 
the  rest  is  seen  occupying  its  whole  diameter,  the  end  of  the 
string  or  tube  sometimes  presenting  a  dark  knobbed  extre- 
mity, as  if  formed  by  an  aggregation  of  the  beads  composing 
the  string,  or  contained  within  the  tube  (Fig  69,  a) ;  2nd, 
Insulated  beads,  some  of  which,  and  these  the  more  fre- 
quent, have  a  well-defined  outline  (b) — others,  and  these 
rara:,  have  an  indistinct  outline  (c) ;  and,  3rd,  a  parcel  of 
flexuous  round  watery-looking  or  spun-glass-like  filaments 

*  Floating  muses — Entohyaloid  mu8c». 
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with  dark  contours,  often  divided  inferiorly  into  truncated 
branches  (d) 

These  different  appearances  may  be  seen  altogether,  the 
beaded  appearance  on  one  side  of  the  parcel  of  watery-look- 
ing filaments,  and  interspersed  here  and  there  the  insulated 
beads,  one  or  two  of  the  well-defined  of  which  often  appear- 
ing as  if  attached  to  the  outside  of  the  beaded  tubes ;  or 
some  one  of  the  appearances  may  be  seen  principally  or  ex- 
clusively. 

According  as  the  distance  of  the  object  against  which  the 
muscse  volitantes  are  viewed  is  greater  or  less,  they  appear 
larger  and  fainter,  or  smaller  and  more  distinct. 

Vision  is  not  affected  by  floatmg  muscse.  Between  the 
several  portions  of  the  muscae  and  by  the  side  of  them,  the 
eye  still  sees  everything  with  perfect  distinctness.  Even 
the  portions  of  the  retina,  over  which  the  shadows  which 
cause  the  appearance  of  tiie  muscsB  fall,  are  foimd  by  the 
patient,  when  the  corpuscles  ascend  out  of  the  field  of  vision, 
to  be  perfectly  sensible. 

Muscae  voUtantes  are  often  detected  suddenly,  and  thus 
are  supposed  to  have  just  occurred.  They  are  most  ob- 
served when  the  patient  looks  at  the  clear  slry^,  a  thin  cloud, 
snow  on  the  ground,  a  white  wall,  or  the  fike.  They  are 
not,  if  at  all,  noticed  imder  the  opposite  circumstances  of  a 
dull  light,  and  looking  at  a  dark  object.  They  are  not 
much  seen  when  near  objects  are  looked  at. 

They  are  rarely  seen  in  the  axis  of  vision,  but  generally 
to  one  or  other  side  or  above  or  below  The  patient  thus 
seeing  them  only  by  a  side  glance,  finds  it  difficult  to  fix 
them  in  order  to  study  their  appearance.  They  move  as 
the  eye  moves  upwards  and  downwards,  or  fi-om  side  to 
side ;  but  besides  this  motion,  which,  as  dependent  on  that 
of  the  eye,  is  merely  apparent,  the  muscae  have  a  real  motion 
of  their  own,  and  still  more  extensive  than  their  apparent 
motion.  Thus,  if  firom  looking  before  him  in  a  horizontal 
direction,  the  patient  suddenly  raises  his  eyes  and  fixes  them 
on  some  object  above  the  norizon,  he  observes  that  the 
muscae  fly  upwards  considerably  beyond  that  degree  of  ele- 
vation, and  even  beyond  the  field  of  view,  and  then  come 
sailing  down  before  him  till  they  disappear  below. 

Besides  the  motions  of  ascent  and  descent,  the  muscae 
volitantes  imder  consideration  present  lateral  movements, 
although  less  marked,  as  well  as  changes  in  the  relative 
positions  of  their  several  parts. 
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Nature  of  floating  mttsca. —  Hitherto  a  very  common 
opinion  as  to  the  nature  of  floating  muscse  has  been,  that 
they  are  subjective  sensations,  depending  on  some  intrinsic 
change  of  state  of  the  optic  nervous  apparatus,  thus  con- 
founding them  with  mixed  muscoe,  but  that  they  are  truly 
objective  sensations,  occasioned  by  the  presence  of  particles 
in  the  interior  of  the  eye,  but  extrinsic  and  in  front  of  the 
retina,  throwing  their  diffi'acted  shadows  on  the  retina,  ad- 
mits of  mathematical  demonstration. 

But  without  entering  minutely  into  the  matter,  the  pro- 
position may  be  easily  demonstrated  thus : — Hold  between 
a  convex  lens  and  the  white  surface  on  which  the  image  of 
the  light  faUs,  some  small  object,  as  a  pin.  When  this  is 
near  tiie  lens,  its  shadow  is  not  seen  on  the  white  groimd, 
but  when  it  is  brought  nearer  and  nearer  the  white  surface, 
its  shadow  appears  more  and  more  distinctly. 

The  particles,  moreover,  appear  to  be  of  normal  occur- 
rence in  the  eye,  for  the  appearance  of  floating  muscse  may 
in  general  be  seen  by  any  person  by  simply  looking  through 
a  small  aperture  in  a  card  at  the  clear  sky,  or  through  the 
eyeglass  of  a  compound  microscope  at  the  name  of  a  candle 
two  or  three  feet  distant,  or  simply  by  bringing  the  eyelids 
towards  each  other,  and  looking  at  a  lighted  candle. 

On  contemplating  the  spectra  thus  brought  into  view,  viz., 
the  beaded  filaments,  the  distinct  and  indistinctly  defined 
globules,  and  the  watery-like  filaments,  called  by  Dr.  Mac- 
kenzie respectively  the  pearly  spectrum^  the  distinct  insulo- 
globvlar  spectrum,  the  indistinct  insulo-glohular  spectrum^ 
and  the  watery  spectrum,  it  is  observed  that  they  are  situated 
in  difierent  planes,  one  behind  the  other,  "  that  they  never 
mingle  with  one  another,  so  as  to  change  the  order  in  which 
they  stand  before  the  eye ;  but  the  peai-ly  spectrum  always 
appears  the  nearest,  then  the  sharply-defined  insulo-globular, 
then  the  obscurely-defined  globiJes,  and  farthest  away  the 
watery  threads." 

Seat  of  the  particles,  the  presence  of  which  occasions  muscce 
volitantes. — This  admits  of  being  mathematically  demon- 
strated to  be  in  front  of  the  retina,  in  or  behind  the  vitreous 
body,  but  at  the  same  time  it  appears  that  it  is  different  for 
the  different  kinds,  being  in  almost  immediate  proximity 
with  the  retina  for  the  pearly  spectrum,  and  farthest  from 
the  retina  for  the  watery  spectrum. 

Nature  of  the  particles,  the  presence  of  which  occasions 
floating  musca. — This  has  not  yet  been  with  certainty  deter- 
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mined.  In  the  vitreous  humour  (as  also  in  the  aqueous) 
there  is  contained  a  great  number  of  corpuscles,  most  of 
them  resembling  lymph  corpuscles,  though  smaller,  being 
between  l-4000tti  and  l-5000th  of  an  inch  in  diameter;  but 
it  appears  from  the  calculations  of  Brewster,  Mackenzie, 
and  Euete,  that  the  'size  of  the  particles,  the  presence  of 
which  occasions  floating  muscse,  is  much  greater  than  this. 

MuscsB  volitantes  are  often  seen  by  persons  without  any 
particular  notice  of  them  being  taken,  as  they  are  indistinct, 
present  themselves  occasionally  only,  and  are  therefore  not 
troublesome. 

Their  appearance  in  cataract  is  owing  to  the  opaque  lens 
acting  much  in  the  same  way  as  the  perforated  card. 

They  are  seen  most  distinctly,  and  are  therefore  most 
troublesome,  when  there  exists  an  irritable  state  of  the 
retina,  with  weakened  irradiation  (p.  341,  et  seq.).  Such  a 
state  of  the  retina  may  therefore  be  viewed  as  the*  general 
condition  on  which  floating  muscsB,  considered  as  a  disease, 
depend. 

Dilution  of  the  images  of  external  objects  favours,  dis- 
tinctness, on  the  contrary,  prevents,  the  perception  of 
muscsB.  Hence,  when  the  person  is  short  or  farsighted, 
they  appear  less  evident  to  him  when  he  uses  the  glasses 
fitted  to  render  his  vision  distinct.  This  appears  to  be 
owing  to  the  stronger  impression  of  the  external  objects 
making  up  for  the  weakened  irradiation,  so  that  the  weak 
impression  of  the  objects  of  the  muscse  is  more  readily 
effaced. 

The  pupU  of  an  eye  affected  with  muscse  volitantes  is 
generally  contracted,  even  when  the  eye  is  myopic. 

Exciting  causes. — Over-use  of  the  eyes  on  minute  objects ; 
— Inflammatory  diseases  of  the  eyes,  external  as  well  as 
internal ;— The  seeking  for  them  in  experiments ; — Intem- 
perance;— Febrile  diseases; — Influenza; — Disease  of  the 
heart ; — Want  of  sleep ; — Dyspepsia ; — Abdominal  conges- 
tion ; —  Hysteria ; —  Hypochondriasis ; —  Morbid  sensibility 
of  the  system  generally,  arising  from  pressure  of  business, 
anxiety,  and  distress  of  mind.  All  these  causes  appear  to 
operate  in  the  same  manner,  occasioning  a  congested  state 
of  the  eyes,  and  weakened  irradiation  of  the  retina. 

When  a  hypochondriacal  person  once  detects  muscsB  voli- 
tantes, he  takes  such  frequent  notice  of  them,  that  they 
become  to  him  more  and  more  troublesome. 
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Prognosis. — From  what  has  been  said,  it  will  be  seen 
that  the  occurrence  of  floating  muscse  is  of  itself  no  indica- 
tion that  either  cataract  or  amaurosis  is  taking  place.  If 
however,  there  be  along  with  the  appearance  of  muscse  a 
failure  of  vision,  and  if  that  failure  be  not  attributable  to 
myopy  or  presbyopv,  which  may  be  -ascertained  by  a  con- 
cave or  a  convex  glass  not  improving  vision,  then  cataract 
or  amaurotic  amblyopy  may  possibly  exist. 

In  uncomplicated  cases,  the  muscse  may  indeed  increase 
in  numbers,  but  very  slowly,  and  never  to  such  an  extent 
as  to  interfere  with  the  distinctness  of  vision  in  any  very 
troublesome  degree.  But  sometimes  the  muscse  remain 
stationary,  or  even  become  less. 

As  they  depend  on  the  vision  of  objects  naturally  existing 
in  the  eye,  in  consequence  of  a  morbid  sensibihty  of  the 
retina,  whatever  tends  to  promote  or  relieve  this  will  have 
the  effect  of  promoting  or  relieving  the  muscsB. 

The  particles  on  which  the  appearance  of  muscse  voli- 
tantes,  as  above  described,  is  supposed  to  depend,  are  too 
minute  to  be  detected  by  the  ophthalmoscope.  In  certain 
cases  of  exaggerated  muscse,  however,  accompanying  a 
morbid  state  of  the  posterior  segment  of  the  eyeball,  it  is 
related  by  Dr.  Van  Trigt,  that  numerous  shreds  and  tortu- 
ous j&laments  could  be  seen  moving  harmoniously  in  the 
vitreous  humour. 

Treatment. — The  removal  or  abatement  of  the  exciting 
cause,  if  it  can  be  detected,  is  the  first  thing  to  be  looked  to. 
Rest  to  the  eyes,  if  they  have  been  overstrained,  relaxation 
from  business,  quiet  to  the  mind.  When  the  stomach  and 
liver  are  out  oi  order,  mercurial  alteratives,  followed  by 
tonics,  regulated  exercise,  and  change  of  air.  Cold  apph- 
cations  to  the  eyes,  such  as  the  cold  douche  bath  (p.  84) 
twice  or  thrice  daily,  for  five  or  ten  minutes,  is  the  most 
important  local  apphcation. 


Spectrum  of  the  vascular  ramifications  and  network  of  the 
retina. 

This  may  be  seen  by  means  of  the  following  experiment, 
which,  from  having  been  first  pointed  out  by  Professor 
Purkinje,  is  commonly  called  the  experiment  of  Purkinje. 
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It  consists  in  shading,  without  closing,  one  eye,  and  looking 
straight  forward  with  the  other,  whilst  a  lighted  candle  (the 
room  being  otherwise  dark)  is  moved  up  and  down  close  to 
the  eye  on  the  temporal  side.  In  a  short  time  a  magnified 
spectrum  of  dark  ramifications  and  anastomoses,  on  a  light 
ground,  appears  floating  before  the  eye,  moving  in  a  direc- 
tion opposite  to  the  movements  of  the  candle. 

In  this  experiment  those  parts  of  the  retina  covered  by 
the  ramifications  of  the  central  vessels  not  being  so  much 
excited  by  the  light  as  the  rest  of  the  membrane,  do  not  re- 
tain the  impression  so  long  as  until  the  return  of  the  candle ; 
hence  the  appearance  of  dark  ramifications  in  the  field  cor- 
responding to  those  parts.* 


Circulatory  spectrum. 

An  appearance  of  grayish  watery-like  particles  darting  in 
every  direction  before  the  eyes,  somewhat  like  the  circula- 
tion in  the  web  of  the  frog's  foot  under  the  microscope,  may 
be  seen  by  a  healthy  eye,  by  gazing  at  the  clear  sky  for  a 
short  time.  If  the  eyelids  are  shut,  the  particles  are  seen 
dark  red.  This  appears  to  be  an  objective  sensation,  pro- 
duced probably  by  the  shadows  on  the  retina  of  the  blood 
corpuscles  circulating  in  its  vascular  layer .f 

•  A  spectrum  of  the  vessels  of  the  retina  is,  in  certain  states  of  the 
eye,  seen  independently  of  external  light — light  on  a  dark  ground  ; 
but  this  is  owing  to  pressure  on  the  retina  by  the  vessels.  Being 
thus  a  subjective  phenomenon,  it  belongs  to  the  head  of  pkotopsy. — 
See  next  chapter.  The  appearance  above  referred  to  in  p.  77,  is 
similar  to  the  vascular  spectrum,  but  is  owing  to  insensibility  of  the 
retina,  from  the  pressure  and  opacity  occasioned  by  the  congestion 
and  exudation  in  inflammation  of  the  vascular  layer  of  the  retina. 
This,  therefore,  also  belongs  to  the  next  chapter — ^to  the  head  oifixtd 
musca, 

+  When  one  stoops  aud  then  suddenly  rises,  the  appearance  of 
showers  of  lucid  globules  before  the  eyes  is  of  a  different  nature, 
being  a  subjective  sensation,  excited  by  pressure  on  the  retina  by 
the  determination  of  blood.  So  also  is  an  appearance  similar  to 
that  above  described,  except  that  the  particles  are  lucid.  The  ap- 
pearance of  lucid  spectra,  therefore,  belongs  to  the  head  of  photopsy* 
See  next  chapter. 
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VISION   OF  OBJECTS  ON   THE   EYES. 

MuoO'lacrymal  musocB. 

Sometimes,  though  rarely,  appearances  are  seen  like 
opaque  round  spots,  surrounded  by  a  halo,  which  occasion- 
ally seem  to  run  together,  and  again  divide,  and  which  slide 
downwards,  but  re-ascend  after  every  nictitation. 

These  appearances  seem  to  depend  on  spectra,  produced 
by  the  shadows  of  minute  globules  of  air,  in  the  mucus  and 
tears,  on  the  cornea.  They  are  therefore  called  by  Dr.  Mac- 
kenzie, muco  lacrymal  muscas  volitantes. 
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CHAPTER  V. 


AMAUROTIC   AFFECTIONS. 


Section  I. — Introduction. — ^Abnormal  Excitement  of 
Visual  Sensations. 

In  amaurotic  affections,  various  visual  sensations,  though 
not  in  themselves  unnatural,  are  apt  to  be  excited  unnatu- 
rally. As  such  sensations  are  important  as  symptoms,  it  is 
necessary  to  study  them ;  but  previously  to  doing  so,  the 
circumstances  attending  their  natural  occurrence  must  in 
each  case  be  taken  into  consideration. 


Sensations  of  light  and  colour^  independent  of  external  Ughty 
excited  by  internal  influences  operating  on  the  optic  ner^ 
vous  apparatus.* 

In  the  unexcited  condition  of  the  optic  nervous  apparsr 
tus,  there  is  darkness  before  the  eyes,  but  in  the  excited 
condition,  light  and  colour  are  seen. 

The  agent  by  which  the  optic  nervous  apparatus  is 
usually  excited,  is  the  principle  of  light;  but  an  excited 
condition,  and  consequentiy  the  sensations  of  light  and 
colour,  may  be  called  forth  by  other  influences,  such,  for 
example,  as  pressure.  And  it  is  to  be  observed,  that  what- 
ever may  be  the  stimulus  which  excites  the  optic  nervous 
apparatus,  no  other  sensations  but  light  and  colour  can  be 
oaUed  forth  in  it. 

As  nervous  primitive  fibres  are  throughout  the  whole 
course  physiologically  the  same,  it  is  indifferent  what  part 

*  Photopsy  and  Chroopsy. 

z2 
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of  the  optic  nervous  apparatus  be  excited,  in  order  that 
luminous  sensations  may  be  perceived — whether  the  retina 
itself  be  irritated,  the  fibres  of  the  optic  nerve  in  the  orbit 
irritated  or  cut,  or  whether  the  cerebral  part  of  the  optic 
nervous  apparatus  be  pressed  on  by  congestion  or  tumour. 
As,  moreover,  the  activity  of  nervous  fibres  is  always  metni- 
fested  at  their  peripher^  extremities,  so  in  whatever  part 
the  optic  nervous  apparatus  be  excited,  the  luminous  sen- 
sation which  results  is  always  referred  by  the  sensorium  to 
the  periphery;  not  only  to  the  periphery,  however,  but  as 
in  natural  vision  to  without  the  body — (projection  outwards). 

A  familiar  example  of  a  limiinous  spectnun  of  the  kind 
under  consideration  is  that  which,  on  pressing  the  eyeball, 
is  seen  projected  outwards,  and  on  the  side  opposite  to  that 
where  the  pressinre  is  applied. 

Other  examples  are — a  spectrum  of  the  vessels  of  the 
retina,  light  on  a  dark  ground,  which,  in  certain  states  of  the 
eye,  is  seen,  and  which  is  owing  to  pressure  on  the  retina 
by  its  vessels  in  a  state  of  congestion  ;*  the  appearance  of  a 
shower  of  lucid  globules  before  the  eyes  on  suddenly  rising 
fi*om  a  stooping  posture,  from  the  distiu'bance  in  the  circu- 
lation in  the  optic  nervous  apparatus  thereby  occasioned. 

Analogous  appearances  of  fiery  scintillations,  flashes  of 
light,  and  coloured  corruscations,  occurring  spontaneously, 
are  symptoms  of  irritation  or  excitement  of  some  part  of  the 
optic  nervous  apparatus — cerebral  or  ocular, — ^from  inflam- 
matory congestion ;  when  ocular,  from  inflammatory  con- 
gestion of  the  choroid,  as  above  mentioned  (p.  78),  rather 
than  from  inflammatory  congestion  of  the  retina.  As  such 
inflammatoiy  congestion  may  end  in  amaurosis,  so  the 
luminous  and  coloiu^ed  spectra  are  symptoms  of  incipient 
amaurosis.  They  may  continue  to  appear,  however,  after 
all  visual  sensibility  is  lost, 

A  woman,  deaf  for  some  years,  and  troubled  with  noises 
in  her  head,  became  subject  to  photopsy  also ;  and  feU  into 
the  hallucination  of  supposing  that  people  had  everywhere 
conspired  to  annoy  her  by  throwing  glares  of  light  into  her 
eyes.  I  found  it  impossible  to  convince  her  of  the  real 
nature  of  her  complaint.  Her  intellect  was  evidently  im- 
paired from  the  same  disease  of  the  brain  to  which  the 
noises  in  the  head  and  the  photopsy  were  owing. 

*  The  diflference  between  this  and  the  spectrum  in  Purkinje*8 
experiment  is  above  explained, — See  note,  p.  337. 
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Sensations  of  light  and  colour  of  the  kind  just  considered 
are  to  be  distinguished  on  the  one  hand  from  those  which 
depend  on  an  optical  derangement  in  the  eye  itself,  whereby 
its  achromatism  is  destroyed  (p.  327,  et  seq.),  and  on  the 
other  from  accidental  or  complementary  colours,  considered 
in  the  next  article  but  one. 


Reciprocal  action  of  the  different  parts  of  the  retina  on  each 
other's  sensations. 

Participation  of  the  different  parts  of  the  retina  in  each 
other's  sensations  or  irradiation  of  sensations. — Any  one 
fibril  of  a  sensitive  nerve  may  be  in  action  alone.  But  it  is 
possible  for  fibrils  in  a  state  of  activity  to  communicate  a 
similar  state  to  neighbouring  ones.  This,  which  is  effected 
at  the  central  extremities  of  the  fibrils,  and  of  which  the 
result  is  an  extension  of  the  original  sensation,  is  called, 
irradiation  of  sensations. 

The  retina  is  prone  to  such  irradiations  of  sensations. 
Thus,  if  the  eye  be  kept  fixed  for  some  time  on  a  small 
strip  of  coloured  paper,  lying  on  a  sheet  of  white,  the  strip 
will  after  a  time  vamsh  for  a  moment.  The  circumferential 
part  of  the  retina  is  more  prone  to  irradiation  of  sensations 
than  the  middle  part,  but  at  the  entrance  of  the  optic  nerve 
it  is  most  so ;  in  fact,  the  well  known  vanishing  of  images 
at  this  part  in  Marriotte's  experiment  is  an  exemplification 
of  irradiation.  It  appears  to  be  owing  to  irradiation  that 
the  spectrum  of  the  retinal  vessels  is  not  in  the  ordinary 
exercise  of  vision  seen. 

An  insensible  spot  of  the  retina,  if  small,  may  in  conse- 
quence of  irradiation  not  be  seen,  or  at  least  not  constantly 
seen,  as  a  fixed  musca. 

On  the  other  hand,  weakened  irradiation,  which  is  an 
accompaniment  of  diminished  sensibility  of  the  retina,  aK 
lows  Of  small  insensible  spots  of  the  retina  to  be  more  rea- 
dily seen,  as  fixed  muscsB ;  and  appears  to  be  the  condition 
on  which  ocular  spectra  and  complimentary  colours  from 
retention  of  retinal  sensations  to  a  morbid  degree,  as  well  as 
muscsB  volitantes  (p.  335),  depend. 

Excitement  of  opposite  conditions  in  contiguous  parts  of 
the  retina. — A  state  of  activity  of  one  part  of  the  retina, 
instead  of  exciting  a  similar,  may  excite  an  opposite  state. 
Thus,  as  is  well  known,  the  brighter  tlaB^^oX.,^^  ^^jss^'sst 
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the  shadow.  Another  example  is  presented  by  the  following 
experiment : — ^A  small  strip  of  gray  paper  lying  on  a  sheet 
of  red,  after  the  eye  has  been  fixed  on  it  for  some  tune,  ap- 
pears of  a  green  coloiu",  the  complementary  colour  of  the 
red  ground. 

In  accordance  with  this  law,  an  insensible  spot  of  the 
retina,  if  large,  occasions  more  distinctly  the  appearance  of 
a  black  spot  in  the  field  of  yision,  or  a  fixed  musca,  the 
brighter  the  light. 

Spectra  consequent  to  impressions  on  the  retina  and  comple- 
mentary colours. 

In  the  natural  state,  the  sensations  of  the  retina  remain 
a  short  space  of  time  after  the  impression  which  occasioned 
them  has  ceased  to  act.  Hence,  an  image  of  an  object  may 
continue  to  be  seen  for  some  seconds  after  the  eyes  have 
been  turned  away  fi'om  looking  at  it.  This  phenomenon  is, 
in  general,  most  readily  observed  in  twilight ;  in  daylight, 
the  impression  of  the  object  on  the  retina  requires  to  Imve 
acted  more  intensely  and  a  longer  time  to  produce  the 
effect. 

The  spectrum  appears  when  the  eyes  are  directed  to  the 
sky,  projected  in  the  distance,  and  of  gigantic  size. 

The  spectrum  is  seen  differently,  according  as  the  eyes, 
when  turned  away  fi'om  the  object,  are  darkened  or  directed 
to  an  illiuninated  surface.  In  the  former  case,  the  lights 
and  shadows  are  the  same  as  appeared  at  the  time  of  regard- 
ing the  object ;  in  the  latter,  they  are  the  reverse. 

If  the  object  fi'om  which  the  impression  has  been  derived 
is  coloured,  the  spectrum  is  coloured  also,  but  differently, 
thus : — ^If  the  eye  be  fixed  on  a  red  coloured  object  for  some 
time,  and  then  turned  away  fix>m  it,  a  spectrum  of  the  object 
will  continue  to  be  seen,  but  instead  of  a  red,  of  a  green 
colour.  If,  on  the  contrary,  the  object  looked  at  be  green, 
the  spectrum  will  be  red ;  again,  if  blue,  the  spectrum  will 
be  orange ;  if  orange,  the  spectrum  wiU  be  blue ;  if  yellow, 
the  spectrum  will  be  violet ;  if  violet,  the  spectrum  will  be 
yellow.  \ 

From  this  it  is  seen  that  the  colour  of  the  spectrum  is 
always  that  which  being  added  to  the  colour  of  the  object 
looked  at,  makes  up  the  sum  of  the  three  prismatic  colours, 
yellow,  red,  and  blue,  which  by  their  combination,  form 
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white  light;  hence,  the  name  complementary  which  has 
been  given  to  the  colour  of  the  spectrum. 

In  the  annexed  figure 
the  primitive  colours  yel- 
low, red,  and  blue,  are 
placed  at  the  angles  of  tiie 
triangle,  the  compound  co- 
lours, orange,  violet,  and 
green,  at  the  intermediate 
points.  The  primitive  co- 
lour and  the  compound 
one,  which  thus  stand  op- 
posed, viz.,  yellow  and  vio- 
let, red  and  green,  blue  and  orange,  are  complementary  of 
each  other. 

A  spectrum  is  very  readily  produced,  by  looking  at  the 
setting  sun.  If  on  turning  the  eyes  away  they  are  dark- 
ened, the  colour  of  the  spectrum  is  at  first  luminous  white ; 
it  then  changes  to  yellow,  and  fi-om  that  runs  through  the 
difierent  colours  of  orange,  red,  violet,  blue,  to  black,  when 
the  spectrum  ceases.  If,  on  the  contrary,  liie  eyes  are  di- 
rected to  a  white  surface,  the  spectrum  is  at  first  black,  then 
blue,  which  coloiur  is  succeeded  by  violet,  red,  orange,  yel- 
low, until  the  spectrum,  becoming  white,  is  no  longer  dis- 
tinguished. 

In  certain  morbid  states  of  the  retina,  even  although 
vision  be  much  impaired,  the  sensation  remains  after  me 
impression  a  much  longer  time  than  natural;  hence  arise 
illusions  of  vision  firom  the  spectrum  and  complementary 
colours.  In  such  a  case,  for  example,  if  the  person,  after 
his  eye  has  rested  on  some  small  and  near  object,  the  tassel 
of  a  blind,  for  example,  should  accidentally  look  towards 
the  sky,  he  wiU  see  a  magnified  image  of  it ;  but  not  aware 
of  the  cause,  he  is  astonished  by  what  appears  to  him,  a 
gigantic  human  figure  in  the  air. 
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Section  II, — Impairment  and  Loss  of  Sensibility  of 
THE  Optic  Nervous  Apparatus,  or  Amaurosis  in  its 
VARIOUS  Degrees. 

The  sensibility  of  the  retina  is  greatest  in  the  region  of 
the  yellow  spot  (not  in  the  situation  of  the  foramen  centrale 
as  shown  by  Herschel,  but  to  one  or  other  side  of  it).  From 
thence  the  sensibility  diminishes  towards  the  ora  serrata, 

In  consequence  oi  this,  we  see  only  that  part  of  an  object 
very  distinctly,  to  which  the  axes  of  the  eyes  are  at  the 
moment  directed.  In  examining  an  object,  the  axes  of  the 
eyes  are  so  moved,  that  the  central  region  of  the  retina 
may  be  successively  impressed  by  the  rays  of  light  from  its 
different  parts. 

The  difference  in  the  degree  of  sensibility  of  the  middle 
and  circumferential  parts  of  the  retina  may  be  illustrated 
by  a  reference  to  the  difference  in  the  degree  of  sensibiHty 
of  the  skin  of  the  lips  for  example,  and  the  skin  of  the 
cheeks.  Whilst  the  points  of  the  two  legs  of  a  pair  of 
compasses,  when  separated  a  very  short  distance  from  each 
other,  are  applied  to  the  skin  of  the  Hps,  the  mind  distin- 
guishes the  two  impressions ;  but  when  applied  to  the  skin 
of  the  cheek,  there  is  no  distinct  perception  of  two  points, 
but  a  sensation  as  if  one  impression  only  were  made. 

As  impressions  on  the  less  sensitive  skin  of  the  cheek  are 
perceived,  as  if  smaller  than  impressions  on  the  more  sensi- 
tive skin  of  the  lips ;  so  objects  seen  by  the  less  sensitive 
circumferential  part  of  the  retina  appear  smaller  than  when 
seen  by  the  more  sensitive  middle  part ;  or,  ceteris  paribus, 
an  imperfectly  illuminated  object  appears  smaller  than  one 
brightly  illuminated. 

In  amblyopy,  objects  appear  smaller  than  natural,  owing 
perhaps  to  the  defective  sensibility  of  the  retina  (amaurotic 
mieropy). 

Defective  perception  of  colours. 

Cases  are  recorded  in  which  persons  were  unable,  in 
different  degrees,  to  distinguish  certain  colours,  their  sight 
in  other  respects  being  unimpaired.  The  colours  most 
generally  confounded  were  red  with  green,  and  pink  with 
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blue.    Yellow  and  blue  were  the  colours  most  readily  recog- 
nized. 

The  affection  appears  to  have  been  in  most  cases  conge- 
nital and  incurable. 


Trarmtory  hemwpy. 

The  following  is  an  account  of  Hemiopy,  by  Dr.  WoUas- 
ton,  as  it  occiured  in  his  own  person : — "  I  suddenly  found, 
after  violent  exercise,  two  or  three  hoin*s  before,  that  \  could 
see  but  half  the  face  of  a  man  whom  I  met ;  and  it  was  the 
same  with  respect  to  every  object  I  looked  at.  In  attempt- 
ing to  read  the  name  Johnson  over  a  door,  I  saw  only 
SON ;  the  commencement  of  the  name  being  wholly  oblite- 
rated to  my  view.  The  loss  of  sight  was  towards  my  left, 
and  was  the  same,  whether  I  looked  with  the  right  eye  or 
tlie  left.  This  blindness  was  not  so  complete  as  to  amount 
to  absolute  darkness,  but  was  a  shaded  darkness,  without 
definite  outline.  The  complaint  was  of  short  duration,  and 
in  about  a  quarter  of  an  hour  might  be  said  to  be  wholly 
gone,  having  receded  with  a  gradual  motion  from  the  centre 
of  vision  obliquely  upwards  towards  the  left." 

More  than  twenty  years  subsequently,  a  similar  attack 
occurred  again,  without  Dr.  W.  being  able  to  assign  any 
cause  whatever,  or  to  connect  it  with  any  previous  or  sub- 
sequent indisposition.  "The  blindness,"  says  he,  "was 
first  observed,  as  before,  on  looking  at  the  face  of  a  person 
I  met,  whose  left  eye  was  to  my  sight  obHterated.  My 
blindness  was  in  this  instance  the  reverse  of  the  former, 
being  to  my  right  (instead  of  the  left)  of  the  spot  to  whioh 
my  eyes  were  directed ;  so  that  I  have  no  reason  to  suppose 
it  in  any  manner  connected  with  the  former  affection.  *  *  * 
On  this  occasion  the  affection,  after  having  lasted  with  little 
alteration  for  about  twenty  minutes,  was  removed  suddenly 
and  entirely  by  the  excitement  of  agreeable  news  respecting 
the  safe  arrival  of  a  Mend  from  a  very  hazardous  enter- 
prise." 

Such  cases  are  not  uncommon.  I  have  myself  twice 
experienced  an  attack.  The  first  occurred  some  years  ago 
in  returning  from  a  walk  before  dinner  one  hot  day  m 
summer.  I  felt  exhausted,  languid,  and  sHghtly  giddy,  but 
in  other  respects  quite  well.  After  dining  and  drinking  a 
glass  of  port  wine  and  water,  the  hemiopy  became  some- 


346  NIGHT-BLINDNESS. 

what  alleviated,  but  did  not  entirely  go  off  until  after  tea, 
having  continued  two  or  three  hours.  The  second  attack 
occurred  some  months  ago,  in  consequence  of  gastric  de- 
rangement. 

In  some  persons,  the  affection  is  of  frequent  occurrence, 
coming  on  along  with  indigestion,  headache  and  nausea,  but 
going  off  in  a  few  hours.* 

Admitting  the  doctrine  of  corresponding  parts  of  the  two 
retinae  as  modified  in  the  manner  explained  in  the  next 
chapter,  and  admitting  the  structural  condition  of  their 
correspondence  to  be,  in  addition  to  semi-decussation  of  the 
optic  nerves,  some  continuity  between  the  fibres  of  the  cor- 
responding sides  of  the  retinae,  we  may,  with  Dr.  Wollaston, 
consider  me  proximate  cause  of  hemiopy  to  be  some  tem- 
porary affection  of  the  brain  at  the  origm  of  one  or  other 
optic  nerve. 

Treapment. — ^According  as  hemiopy  depends  simply  on 
fatigue  or  gastric  derangement,  so  must  the  treatment  be 
regulated. 

Night-blindness.  \ 

Indistinct  vision,  recurring  regularly  at  night,  is  some- 
times met  with  as  a  congenital  and  habitual  infirmity; 
there  are  instances  of  its  having  prevailed  as  an  epidemic. 
Most  frequentiy  it  is  met  with  as  an  occasional  complaint, 
especially  in  warm  countries  and  warm  latitudes  at  sea. 

In  the  beginning  of  the  complaint  the  patient  is  still 
able  to  see  objects  a  short  time  after  sunset,  and  perhaps  to 
see  a  Httie  by  clear  moonlight,  and  he  can  see  distinctly  by 
bright  candle-hght.  Vision,  however,  becomes  more  and 
more  imperfect  at  night,  so  that  after  a  few  days  the  patient 
can  no  longer  discriminate  the  largest  objects  after  sunset 

*  The  case  of  a  friend  of  his,  which  Dr.  Wollaston  describes,  does 
not  appear  to  be  of  this  kind,  but  a  case  of  common  incomplete 
amaurosis.  The  blindness  came  on  after  the  patient  had  suffered 
severe  pains  in  his  head  for  some  days,  about  the  left  temple,  and 
towards  the  back  of  the  left  eye ;  his  vision  became  considerably 
impaired,  attended  with  other  symptoms,  indicating  a  slight  com- 
pression on  the  brain. 

t  Csecitas  noctuma.  The  words  hemeralopia  and  nyctalopia  have 
been  differently  used  by  authors ;  some  expressing  by  hemeralopia 
night-blindness,  and  by  nyctalopia  day-blindness;  whilst  others 
have  employed  the  words  in  an  opposite  sense. 
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or  by  moonlight,  &c. ;  and  after  a  longer  lapse  of  time,  he 
ceases  to  see  any  object  distinctly  by  the  brightest  candle> 
light. 

The  pupils  move  naturally  during  the  day,  but  after  sun- 
set they  become  dilated,  and  contract  sluggishly  on  ex- 
posure to  light.  Sometimes  they  are  considerably  dilated, 
both  by  day  and  night.  In  cases  of  long  duration  the  pupils 
are  often  contracted,  and  there  are  evident  manifestations  of 
intolerance  of  light. 

Causes. — The  principal  causes  of  nigh^blindness  appear 
to  be  fatigue  and  exposure  to  the  strong  light  of  the  sun  and 
gastric  derangement;  lunar  influence  is  also  considered  to 
operate  as  a  cause.  I  have  met  with  two  cases  apparently 
arising  from  exposure  of  the  eyes  to  naphtha  vapour.  The 
following  is  one  of  the  cases : — 

A  lad  aged  17.  Has  been  working  for  the  last  fortnight 
with  shell-lac,  naphtha  and  gutta  percha.  Since  then  he 
finds  that  his  sight,  which  is  perfectly  good  during  the  day, 
regularly  becomes  dim  at  night. 

Congenital  night-blindness  has  been  known  to  affect  more 
than  one  member  of  the  same  family.  An  instance  of  this 
kind  has  come  under  my  own  notice.  A  most  remarkable 
history  of  a  hereditary  night-blindness,  which  has  prevailed 
in  one  family  for  two  centuries,  has  been  recorded  by 
M.  Cunier.*  The  following  case  came  under  my  notice 
not  long  ago : — 

A  coachman,  about  30  years  old,  whose  brother  has 
been  affected  with  night-blindness  from  birth,  has  himself 
been,  for  the  last  two  months,  incapable  of  seeing  his  way 
in  driving  when  night  came  on.  His  health  is  good.  His 
eyes  look  natural — ^pupils  obedient  to  the  light. 

Prognosis. — Under  proper  treatment,  the  prognosis  may 
be  always  favourable.  The  duration  of  the  disease  is  gene- 
rally from  two  weeks  to  three  or  six  months.  If,  however, 
it  be  neglected  or  mistreated,  vision  may  become  imperfect 
in  the  day-time  as  well  as  at  night.  In  some  cases,  the 
disease  has  terminated  in  total  blindness. 

Europeans  who  have  been  once  affected  with  night-blind- 
ness, are  particularly  liable  to  a  recurrence  of  the  complaint 
as  long  as  they  remain  in  tropical  climates. 

Treatment. — The  remedies  to  be  first  had  recourse  to  are 
those  adapted  for  the  removal  and  alleviation  of  any  general 

*  Annales  de  la  Society  de  Medicine  de  Qand.  1840. 
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complaint,  of  which  the  night-bhudness  may  be  symptomatic. 
K  gastric  deraiigem^it,  for  example,  emetics  and  pnrgatiyes 
are  to  be  prescribed.  If  after  the  removal  or  alleviation  of 
the  general  complaint,  the  night-blindness  has  not  of  itself 
^one  off,  a  succession  of  blisters  to  the  temple  has  been 
found  a  most  efficacious  remedy. 

In  some  cases  it  may  be  advisable  to  take  blood  by  cupping 
or  leeches  from  the  neighbourhood  of  the  eye.  During  tibie 
treatment,  the  eyes  are  to  be  kept  shaded,  and  occasionaJly 
bathed  with  cold  water. 

In  the  case  of  the  coachman  above  mentioned,  the  sight 
became  so  much  improved  under  the  use  of  alterative  doses 
of  mercury  continued  for  three  months,  that  he  came  to  see 
pretty  well  at  night.  A  spectrum,  however,  made  its  appear- 
ance before  the  right  eye — at  first  in  the  form  of  a  spot  the 
size  of  a  pea,  dark  by  day,  bright  and  starry  looong  by 
night,  by  day  in  the  form  of  a  flickering  fiame. 


Day-blindness, 

The  photophobia,  which  persons  accustomed  to  dark 
residences,  albinoes,  and  children  labouring  imder  scrofulous 
ophthalmia,  experience  when  exposed  to  strong  daylight, 
does  not  merit  the  appellation  of  day-blindness,  understood 
as  the  counterpart  of  night-blindness.  In  this  sense  it  does 
not  certainly  appear  that  there  is  any  such  disease  as  day- 
blindness. 

In  amaurotic  amblyopia,  though  the  patient  does  not  see 
weU  either  by  day  or  night,  it  happens  in  some  cases  that 
he  sees  proportionally  better  by  night. 


Fixed  MmccR. 

These  appearances  never  change  their  position,  either  in 
regard  to  each  other  or  to  the  optic  axis.  Their  motion  is 
thus  merely  apparent,  depending  on  the  motion  of  the  eye- 
ball. But  it  often  requires  some  attention  and  power  of 
observation  on  the  part  of  the  patient,  to  distinguish  what  is 
real  from  what  is  apparent  motion. 

Fixed  musc8B  vary  in  number,  size,  and  form.  At  first 
semi-transparent,  they  afterwards  become  black,  or  at  least 
dark.    They  appear  in  reading,  like  blotches  on  the  paper. 
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but  when  the  eyes  are  directed  to  a  distant  object,  they 
appear  so  large  that  they  cover  it  perhaps.  Fixed  muscas  are 
most  distinct  in  the  Hght,  in  darkness  they  are  either  not 
seen  or  seen  as  luminous  appearances.  If  confined  to  one 
eye  they  are  most  distinct  when  the  other  eye  is  closed. 

Fixed  muscae  are  owing  to  insensible  spots  of  the  retina. 
The  centre  of  the  retina  is  sometimes  the  part  affected,  and 
the  appearance  seen  is  that  of  a  dark  spot  in  the  middle  of 
the  field  of  vision.  Thus  the  flame  of  a  candle  is,  perhaps, 
invisible,  whilst  the  light  halo  around  is  seen. 

The  appearance  of  a  skin  with  veins  in  it,  above  referred 
to  (p.  77),  differs  ftom  the  vascular  spectrum  as  seen  in 
Purkinje's  experiment,  inasmuch  as  it  is  owing  to  insensi- 
bility of  the  retina  from  the  pressure  and  opacity  occasioned 
by  the  congestion  and  exudation  in  inflammation  of  its 
vascular  layer.  It  therefore  belongs  to  the  present  head  of 
fixed  muscse.  Muscse  may  change  in  form,  size,  and  dark- 
ness ;  and  though  any  given  muscas  may  not  alter  its  posi- 
tion, it  may  disappear  whilst  others  may  present  themsdves 
in  another  part  of  the  field. 

The  insensible  spots  of  the  retina  on  which  the  appear- 
ance of  fixed  muscsB  depends,  constitute  partial  amaurosis  ; 
this  may  pass  into  total  amaurosis,  the  insensible  spots 
gradually  increasing  in  size  until  objects  are  no  longer  seen. 


AMAUROSIS.* 

Amaurosis  considered  empirically. 

Amaurosis  is  impairment  or  loss  of  vision  from  disease  of 
the  optic  nervous  apparatus. 

Different  degrees  of  amaurosis. — Amaurosis  is  said  to  be 
incomplete  or  complete^  according  as  the  sensibility  for  visual 
impressions  is  impaired  merely,  or  quite  lost ;  and  partial 
or  total  according  as  the  impairment  or  loss  of  sensibility 
affects  a  part  only,  or  the  whole  retina. 

In  incomplete  amaurosis,  the  patient's  field  of  vision  is 
obscured  as  if  a  gauze  or  cloud  were  interposed  between  him 
and  the  objects  looked  at. 

In  partial  amaurosis,  the  obscurity  may  involve  the  centre 

*  Qntta  Serena  of  the  Arabians,  in  contradistinction  to  gvtta  opaca, 
the  name  they  gave  to  cataract. 
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or  the  circumference  of  the  field,  or  some  one  side  only ;  or 
it  may  be  limited  to  a  mere  spot,  or  to  several  spots  dis- 
persed throughout  the  field.  Objects  are  thus  seen  or  not, 
according  to  the  part  of  the  field  of  view  in  which  they  are 
situated ;  or  if  large  enough  to  occupy  the  whole  field,  their 
circumferential  or  central  part  only  is  seen,  or  one  half  only 
{visits  dimidiattis)t  or  a  part  here  and  there  {visus  inter- 
ruptits).  When  the  insensibility  is  limited  to  a  spot  or 
spots  merely,  the  appearance  of  fixed  muscas  is  occasioned 
(p.  348). 

Peculiarities  of  amaurotic  vision. — ^Vision  is  often  better 
one  day,  worse  another ;  sometimes  better  in  the  morning, 
sometimes  in  the  evening;  sometimes  better  after  meals, 
sometimes  worse. 

The  amaurotic  person  generally  sees  an  object  indis- 
tinctly, until  such  time  as  he  has  steadily  fixed  his  eyes  on 
it  (vistis  increscens).  Sometimes,  however,  by  moving  the 
object  before  him,  he  sees  it  better  than  when  at  rest. 

Objects  sometimes  appear  smaller  (amaurotic  micropy) 
(p.  344). 

The  patient  usually  sees  better  in  strong  light,  but  in 
some  cases,  better  in  duU  light.  Sometimes  he  is  intolerant 
of  light,  even  when  the  amaurosis  is  complete. 

In  some  cases  the  patient  sees  distant  objects  better  than 
near ;  in  other  cases  again,  near  objects  better  than  distant ; 
and  sometimes  he  sees  objects  multiplied  with  one  eye,  and 
iridescent :  the  flame  of  a  candle,  for  instance,  spreading  out 
into  rays,  and  surrounded  by  coloured  haloes. 

Subjective  visual  sensations. — Photopsy,  chroopsy,  and  the 
undue  retention  of  impressions,  giving  rise  to  ocular  spectra 
and  accidental  colours,  are  frequent  attendants  on  amaurosis. 
The  gauze  or  network  seen  in  the  light  may  still  be  visible 
in  the  dark ;  but  instead  of  being  gray  or  black,  it  is  of  a 
silvery  or  gold  colour. 

Common  subjective  sensations. — Uneasy  feelings  or  actual 
pain  in  the  eye  or  head,  may  or  may  not  have  been,  or  be 
present.    Dryness  of  the  eyes  and  nostrils  is  sometimes  felt 

Double  vision,  confusion  and  distortion  of  objects  some- 
times occur  early,  in  the  disease,  from  some  degree  of  attend- 
ing strabismus.  A  similar  disturbance  of  vision  may  occur 
without  evident  strabismus  or  loss  of  correspondence  of  the 
axes  of  the  eyeballs,  but  in  consequence  of  loss  of  corre- 
spondence of  the  vertical  and  horizontal  diameters  of  the 
eyeballs,  from  disturbance  of  the  harmonic  action  of  the 
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oblique  muscles.  The  nature  of  such  disturbance  of  vision 
is  ascertained  by  closing  one  eye,  whereupon  vision  with  the 
other  is  improved. 

Ohjective  symptoms. — The  defective  and  disturbed  vision 
may  be  the  only  symptoms  present.  There  may  be  no  ob- 
jective symptom,  even  the  staring  appearance  of  the  eyes, 
and  their  want  of  power  to  converge  on  an  object  with  pre- 
cision, may  be  absent  in  incipient  cases.  In  general,  how- 
ever, there  are  objective  symptoms  enough  to  indicate  the 
nature  of  the  affection,  and  to  confirm  &e  patient's  state- 
ments.* 

The  pupil  is  more  or  less  dilated,  and  if  not  quite  immov- 
able, its  movements  are  limited  and  slow.  This,  although 
one  of  the  most  characteristic  appearances  presented  by  the 
amaurotic  eye,  is  not  constant.  In  cases  in  which  one  eye 
only  is  affected,  the  pupil  often  moves  quite  naturally,  con- 
sentaneously with  the  pupil  of  the  healthy  eye ;  but  if  this 
latter  eye  be  covered,  whUst  the  amaurotic  eye  is  examined 
under  the  influence  of  different  degrees  of  light,  then  the 
pupil  of  the  amaurotic  eye  is  found  to  remam  (hlated  and 
fixed,  uninfluenced  by  the  degree  of  hght.  Sometimes 
again,  in  complete  amaurosis  of  both  eyes,  the  pupils  are 
as  obedient  to  changes  in  the  degree  of  light,  as  in  health 
(p.  314). 

Besides  the  peculiarities  of  the  pupil  just  considered,  there 
may  be  deformity  of  it  fi'om  greater  dilatation  towards  some 
one  or  other  side,  or  even  a  displacement  of  the  pupil,  and 
the  iris  may  be  inclined  towards  the  cornea,  or  its  pupillary 
magin  reverted  backwards  fi-om  the  cornea. 

Sometimes  the  pupil  is  much  contracted  (p.  313). 

There  is  often  an  appearance  as  if  of  opacity  behind  the 
pupil,  deep-seated,  analogous  to  the  appearance  in  glaucoma, 
but  pale,  and  not  so  well  marked.  It  is  to  be  remarked, 
however,  that  this  appearance  in  an  equal  degree,  may 
sometimes  be  seen  in  elderly  persons,  whose  vision  is  quite 
good ;  and  on  the  other  hand,  numerous  cases  of  amaurosis, 
and  this  of  the  most  complete  kind,  present  no  such  appear- 
ance of  opacity,  but  a  clear  black  pupil. 

In  uncomplicated  amamrosis,  the  catoptrical  lenticular 
images  are  distinct. 

Congestion  of  the  conjunctiva,  or,  on  the  contrary,  great 
paleness  of  it,  lacrymation  or  dryness  of  the  eyes,  too  great 

*  The  general  aspect  of  the  amaurotic  patient  is  above  sketched 
(p.  2). 
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hardness,  or  too  great  softness  of  the  eyeball,  increased  pro- 
minence, strabismus  or  paralytic  luscitas,  and  rolling  «f 
the  eyes,  may,  in  different  cases,  be  accompaniments  of 
amaurosis. 

General  symptoms. — Symptoms  of  intracranial  disease 
oft;en  attend  amaurosis,  such  as  pain  in  the  head,  constant, 
intermittent,  or  periodic,  and  varying  in  seat,  extent  and 
nature;  vertigo,  tinnitus  aurium,  tendency  to  coma,  sleep- 
lessness, &c. 

The  digestive  organs  are  sometimes  deranged,  sometimesnot 

The  pulse  may  be  strong,  or  weak,  or  natural. 

Such  are  the  principal  symptoms  which  may  attend  amau- 
rosis. Some,  it  will  be  observed,  are  altogether  the  contrary 
of  others,  so  that  not  one  alone  can  be  admitted  as  patho- 
gnomic, scarcely  even  the  defective  vision  itself. 

These  differences  in  the  phenomena  depend  partly  on 
differences  in  the  nature  of  the  morbid  condition  on  which 
the  loss  of  sensibility  depends,  partly  on  the  development  of 
that  morbid  condition.  For  the  same  reason  the  invasion 
and  progress  of  the  disease  differ  in  different  cases. 

Invasion  and  progress. — ^The  invasion  of  the  amaurosis 
may  be  sudden  or  gradual.  In  the  former  case,  vision  may 
be  at  once  wholly  lost,  or  nearly  so ;  in  the  latter  case,  it 
may  be  only  after  a  time  that  the  vision  is  seriously  im- 
paired. In  some  cases,  the  impairment  of  vision  remains  at 
a  certain  stage  without  advancing,  in  other  cases  it  con- 
tinues to  increase,  the  obscurity  thickening  and  spreading, 
until  the  whole  field  of  vision  is  obhterated  to  the  sense,  the 
perception  of  Hght  lost,  and  the  amaurosis  complete.  Some- 
times amaurosis  commences  as  night  blindness. 

Except  when  the  cause  is  of  a  purely  local  nature,  both 
eyes  generally  become  affected ;  one  eye  first  perhaps,  and 
by-and-by  the  other.  The  blindness  being  complete  and 
total  in  one  eye,  some  degree  of  vision  may  be  stiU  retained 
in  the  other. 

OonstituHonj  and  previous  disease  of  the  patient, — Amau- 
rotic patients  are  met  with  in  all  constitutions,  and  are  found 
to  have  been  the  subjects  of  very  different  diseases,  and  yet 
these  diseases  will  ofiien  appear  to  have  had  some  connexion, 
either  as  cause,  or  as  themselves  depending  on  the  same 
cause  with  the  amaurosis,  and  may  stSil  require  to  be  talcen 
into  consideration  along  with  the  present  state  of  general 
health  of  the  patient,  in  determining  the  kind  of  treatment 
to  be  had  recourse  to. 


AMAUROSIS  CONSIDERED  N080L001CALLY.  853 

The  diseases  the  previous  existence  of  which  is  often  found 
to  have  some  connexion  with  the  amaurosis,  either  as  cause, 
or  as  depending  themselves  on  the  same  cause,  are,  scrofula, 
syphilis,  gout,  rheumatism,  dyspepsia,  hypochondriasis,  hys- 
teria, apoplexy,  epilepsy,  paralysis,  phrenitis,  typhus  fevei*, 
lead  poisoning,  &c. 

In  some  cases  the  disease  is  found  to  occur  in  connexion 
with  disturbed  menstruation,  hysteria,  pregnancy,  during 
labour,  haemorrhoids,  and  again  to  disappear  entirely,  but 
again  to  occur,  and  then  perhaps  to  remain  permanently. 

Games. — The  paralysis  of  the  optic  nervous  apparatus,  on 
which  amaurosis  depends,  may  be  the  result  of  morbid  con- 
ditions of  that  apparatus,  differing  both  as  regards  nature 
and  seat. 

As  regards  nature,  they  may  be  congestion  or  inflam- 
mation, and  its  consequences ;  nervous  exhaustion ;  or  pres- 
sure by  neighbouring  parts.  As  regards  seat,  this  may  be 
in  the  retina,  or  th©  optic  nerve,  or  the  cerebral  portion  of 
the  optic  nervous  apparatus. 

Diagnosis  in  general. — Amaurosis,  in  its  incipient  stage 
especially,  ought  to  be  carefully  distinguished,  for  this  is  in 
general  the  only  stage  at  which  treatment  is  likely  to  be  of 
much  avail. 

The  affections  from  which  amaurosis  requires  to  be  dis- 
tinguished are  principally: — Cataract,  mydriasis,  mvopy, 
presbyopy,  asthenopy,  muscse  voHtantes,  night-blindness, 
glaucoma.    See  those  different  articles. 

Amaurosis  is,  however,  often  compHcated  with  some  one 
or  other  of  these  affections. 

The  distinction  of  incipient  amaurosis  from  incipient  cata- 
ract, is  of  especial  importance,  as  supposing  incipient  amau- 
rosis mistaken  for  incipient  cataract,  it  might  be  allowed  to 
go  on  imchecked,  imder  the  impression  that  ripening  of  the 
cataract  was  taking  place.    The  patient  would  thus  be  de- 

E rived  of  all  chance  of  the  benefit  which  might  be  derived 
•om  treatment  in  rescuing  him  from  irretrievable  blindness. 
Prognosis. — The  prognosis  in  a  decided  case  of  amaurosis 
is  most  unfavourable.  The  disease,  when  it  comes  on  sud- 
denly, even  when  complete  blindness  is  present,  is  not  un- 
frequently  reheved  or  cured,  if  it  has  not  already  existed 
long.  The  disease  which  has  come  on  gradually,  accom- 
panied by  pains  in  the  head,  is  more  hopeless  in  general,  as 
in  this  case  the  cause  most  usually  is  material  disorganiza- 
tion of  some  part  of  the  optic  nervous  apparatus ;  whereas, 
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sudden  cases  may  be  owing  to  some  congestion,  extras 
sation,  or  exudation,  admitting  of  removal  by  timely  trei 
ment. 

The  prognosis  is  decidedly  bad,  when  the  eyeball  is  eith 
pretematurally  hard  or  soft,  or  affected  with  cataract ;  or 
the  disease  is  hereditary,  or  complicated  with  epilepsy,  pai 
lysis  of  some  part  indicating  affection  of  the  brain,  &c. 

In  cases  in  which  one  eye  only  is  affected,  there  is  reaa 
to  fear  for  the  other. 


Amaurosis  considered  pathologically. 

Seat  of  the  morbid  conditions  of  which  paralysis  of  t 
optic  nervous  apparatus  may  be  the  result. — ^The  retina,  t 
optic  nerve,  or  that  part  of  the  brain  with  which  the  opi 
nerve  is  connected,  may  be  together  or  separately  the  seat 
the  morbid  condition  on  which  the  amaurosis  depends, 
the  retina  only  be  affected,  it  cannot  receive  the  impressi< 
which  should  be  transmitted  by  the  optic  nerve  to  the  brai 
— if  the  optic  nerve  only  be  affected,  it  cannot  transmit  t 
visual  impression  from  the  retina  to  the  brain; — ^if  that  pc 
of  the  brain  with  which  the  optic  nerve  is  connected, 
alone  affected,  the  sensorial  power  to  take  cognizance  of  t 
visual  impressions  transmitted  by  the  optic  nerve  is  lost. 

Thus,  lie  general  result  is  the  same,  whether  the  differe 
parts  of  the  optic  nervous  apparatus  be  affected  together 
separately.  Notwithstanding  this,  it  is  of  importance  pn 
tically  to  determine  as  accurately  as  possible  ihe  seat  of  t 
morbid  condition,  on  which  the  loss  of  vision  in  any  giv< 
case  depends. 

Nature  of  the  morbid  conditions  of  which  paralysis  of  t 
optic  nervous  apparatus  may  be  the  result. — In  the  first  plat 
it  is  to  be  observed,  that  paralysis  of  the  optic  nervous  a 
paratus,  like  paralysis  of  other  parts  of  the  nervous  systei 
may  occur  without  any  morbid  condition,  the  nature 
which  is  appreciable,  either  by  particular  symptoms  durii 
life  or  by  anatomical  examination  after  death.  General] 
however,  there  are  symptoms  and  other  circumstances  of  t] 
case  during  life,'  or  appearances  aft«r  death,  sufl&cient 
account  for  the  paralysis.  In  regard  to  appearances  aft 
death,  however,  it  is  to  be  observed  that  many  of  the  morb 
conditions  in  which  the  optic  nervous  apparatus  has  he< 
found  in  cases  of  amaurosis,  though  of  themselves  very  < 


AMAUBOSIS  GONSIDEBED  PATH0IX>OIGALLY.  355 

ficient  causes  of  paralysis,  and  irremediable,  are  not  to  be 
viewed  as  standing  in  the  relation  of  original  cause  of  the 
paralysis,  but  ratiier  as  the  effect  or,  at  the  least,  as  the 
coincident  effect  of  the  morbid  condition  which  was  the 
immediate  cause  of  the  paralysis.  To  such  morbid  con- 
ditions may  be  referred,  hardening  or  softening  of  the  brain, 
of  the  optic  nerve  or  retina,  atrophy,  thickening  or  other  en- 
largement (which  may  be  followed  by  atrophy). 

The  morbid  conditions,  acting  as  the  immediate  cause  of 
paralysis  of  the  optic  nervous  apparatus  m  amaurosis,  are 
m  their  nature  essentially  the  same  as  those  which  act  as 
the  immediate  cause  of  paralysis  oi  other  parts  of  the  nervous 
system,  and  may  be  referred  to  the  two  principal  heads  of 
intrinsic  and  extrinsic. 

Intrinsic  morbid  conditions  of  the  optic  nervous  apparatus 
acting  as  causes  of  its  paralysis  in  amaurosis. — These  may 
be  at  first  inflammation  or  simple  congestion  of  some  part 
or  the  whole  optic  nervous  apparatus,  and  as  effects  of  this, 
exudation  of  serum  or  lymph,  or  extravasation  of  blood.  Or 
the  opposite  condition  of  a  defective  supply  of  blood  to  the 
parts  followed  by  marasmus. 

These  morbid  conditions,  it  is  to  be  observed,  may  be 
confined  to  the  optic  nervous  apparatus,  but  extend  to  the 
brain  generally,  in  which  case  ike  amaurosis  will  form  a 
point  of  inferior  consideration. 

Morbid  conditions  extrinsic  of  the  optic  nervous  apparatus 
acting  as  causes  of  its  paralysis  in  amaurosis. — These  ope- 
rate by  pressure  on  the  optic  nervous  apparatus.  To  them 
belong  abscesses  of  the  brain,  hydrocephalic  collections, 
tumours,  &c.,  of  the  brain  or  its  membranes,  aneurismal 
affections  of  the  cerebral  or  ophthalmic  arteries,  exostosis, 
&c.,  of  the  bones  of  the  cranium  or  orbit,  abscesses  in  the 
orbit,  tumours  in  the  orbit,  or  in  the  neighbouring  cavities 
and  sinuses  of  the  skull  or  face,  affections  within  the  eye- 
ball, as  inflammation  of  the  choroid,  hydrophthalmic  collec- 
tions, and  the  like. 

Eventually  the  pressure  may  produce  organic  change  of 
the  optic  nervous  apparatus. 

It  will  be  observed  that  many  of  these  morbid  conditions 
axe  of  such  grave  importance  in  themselves,  that  the  amau- 
rosis produced  by  them  forms  but  a  secondary  consideration 
in  the  case. 

Both  intrinsic  and  extrinsic  morbid  conditions  of  paralysis 
in  amaurosis  may  co-exist  Examples  readily  suggest  them- 
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selves.  To  take  one  from  the  eyeball,  besides  inflammatory 
or  simple  congestion  of  the  retina,  there  may  be  a  similar 
state  or  the  choroid  producing  pressure  on  the  retina. 

Morbid  conditions  of  the  retina  on  which  the  parcthfgis  in 
amaurosis  may  depend. — Intrinsic. — ^Vascular  congestion  <rf 
the  retina  or  choroid,  or  both,  simple  or  inflammatoiy,  acute 
or  chronic,  and,  as  the  consequence  of  it,  extrayasation  of 
blood,  degeneration  of  the  structure  of  the  retina  (see  Pos- 
terior Internal  Ophthalmia),  thickening,  atrophy,  softening, 
adhesion  between  the  retina  and  choroid,  &c.  Injuries, 
whether  direct  woimds,  or  the  lesion,  whatever  its  nature 
may  be,  produced  by  concussion,  or  by  a  sudden  glare  of 
intense  light,  or  by  over-exertion  of  vision. 

Extrinsic,  hut  stiU  seated  within  the  eybaU. — InflammatiQn 
or  congestion  of  the  choroid  and  its  consequences.  Subsole- 
rotic  dropsy,  subchoroid  dropsy,  vitreous  dropsy,  hsemoph- 
thalmus,  displaced  lens.  Innammation  of  the  choroid  may 
thus  act,  both  by  producing  disorganization  of  the  retina, 
and  giving  rise  to  pressinre  on  it. 

The  morbid  conditions  extrinsic  to  the  retina  and  seated 
without  the  eyeball,  are,  for  the  most  part,  the  same  as  the 
extrinsic  morbid  conditions  to  which  the  orbital  portion  of 
the  optic  nerve  is  subjected. 

Morbid  conditions  of  the  optic  nerve  on  which  the  paralysis 
in  amaurosis  may  depend. — Intrinsic. — Direct  injxuy  of  the 
optic  nerve. — Congestion,  simple  or  inflammatory,  and  as 
general  or  partial  induration  or  atrophy, — thickening  of  the 
sheath  and  exudation  between  it  and  the  nerve.  Tumours 
attached  to  or  contained  within  the  sheath  or  involving  the 
substance  of  the  optic  nerve,  including  medullary  or  mela- 
notic disease.  Aneurismal  enlargement  of  the  central  artery 
of  the  retina  while  within  the  optic  nerve.  Extravasation 
of  blood  in  the  same  place. 

Uxtrinsic.— These  necessarily  come  under  two  separate 
heads,  viz.,  those  to  which  the  orbital,  and  those  to  which 
the  intracranial  portion  of  the  optic  nerve  is  subjected. 

The  latter  will  come  under  the  more  general  head  of  ex- 
trinsic morbid  conditions  affecting  the  intracranial  portion 
of  the  optic  nervous  apparatus ;  the  former  therefore  alone 
fall  to  be  enumerated  here. 

Inflammation  and  abscess  in  the  orbit ;  exostosis  of  the 
orbital  bones ;  tumours  in  the  orbit  or  neighbourincf  cavities ; 
fractures  of  the  anterior  part  of  the  base  of  the  skull  or  of 
the  orbit 
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Morbid  conditions  of  the  intracranial  portion  of  the  optic 
nervous  apparatus  on  which  the  paratysis  in  amaurosis  may 
depend. — Intrinsic. — Injuries — concussion,  laceration ;  con- 
gestion— simple  or  inflammatory,  and  its  effects,  hardening 
or  softening,  hypertrophy  or  atrophy,  ahscess,  &c.;  apo- 
plexy; scrofulous  tuhercles;  tumours  of  different  kinds; 
hydatids. 

These  morhid  conditions  may  implicate  other  parts  of  the 
brain  at  the  same  time. 

Extrinsic. — Fracture  of  the  cranium  with  depression  or 
extrayasation  of  blood  in  the  situation  of  the  intracranial 
portion  of  the  optic  nervous  apparatus ;  exostosis  of  the  bones 
of  the  cranium  in  the  same  situation ;  tumours  of  the  dura 
mater ;  inflammation  of  the  membranes  of  the  brain,  and  its 
consequences,  adhesions,  thickenings,  depositions  of  serum, 
lymph,  pus,  &c. ;  hydrocephalus,  superficial  or  ventricular ; 
tumours  of  the  bram,  impUcating  the  optic  nervous  appara- 
tus bjr  pressure,  such  as  enlarged  pituitary,  or  pineal  gland; 
aneurism  of  one  of  the  encephalic  arteries. 

Of  these  different  morbid  conditions,  it  is  to  be  observed, 
that  many  of  them  are  well  marked  and  recognized  forms  of 
disease  in  the  rational  pathological  sense,  the  amaurosis  be- 
ing at  once  recognizable  as  a  symptom  merely.  Others 
again,  are  not  so  recognizable  durmg  Ufe,  and  the  blindness 
being  the  prominent  symptom,  the  case  is  said  to  be  one  of 
amaurosis  in  the  empirical  sense. 

Causes  of  the  different  morbid  conditions  of  the  optic 
nervous  apparatus  in  amaurosis. — These  may  be  said  to 
comprehend  the  remote  causes  of  disease  in  general,  in  ad- 
dition to  such  as  act  on  the  eyes  in  particular. 


Amaurosis  considered  therapeutically. 

The  nature  of  the  morbid  condition  on  which  the  amau- 
rosis depends,  and  the  causes  which  may  have  excited  that 
morbid  condition,  are  points  which  must  be  ascertained  be- 
fore any  rational  mode  of  treatment  can  be  determined  on. 
In  numerous  cases,  however,  it  must  be  confessed  that  these 
points  cannot  be  satisfactorily  determined;  the  treatment 
adopted  must,  therefore,  be  partly  empirical  and  partly 
founded  on  general  indications. 

The  different  morbid  conditions  on  which  amaurosis  may 
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originally  and  essentiaHy  dc^nd  are,  it  has  been  abo 
seen,  referable  to  the  three  following  principal  heads : — 

1.  Congestion  of  the  optic  nervous  apparatus  and  : 
effects. 

2.  Exhaustion  of  the  optic  nervous  apparatus. 

3.  Pressure  on  some  part  of  the  optic  nervous  i^paratu 
These  conditions,  however,  it  is  to  be  observed,  may 

more  or  less  mixed  up  with  each  other,  or  one  may  superve 
on  the  other;  hence  according  as  one  or  other  appears  to 
in  operation  at  the  time,  so  must  be  the  treatment. 

Amaurosis  from  congestion  of  the  optic  nervous  apf 
ratus. — The  causes  to  which  congestive  amaurosis  is  owi 
are  very  various.  Exposure  of  tibe  eyes  to  strong  heat  a 
light  in  those  who  work  before  large  fires,  &c.  Over-exerti 
of  the  sight.  Forced  exertions  of  the  body  while  stoopi 
the  head,  especially  in  plethoric  or  drunken  persons.  A 
nanc;)r.  Sudden  suppression  of  discharges — the  menstrc 
perspiratory,  haBmorrhoidal,  purulent,  &c.  Gastro-hepai 
or  gastro-intestinal  irritation,as  in  dyspepsia,  scybala,  won 
Irritation  of  the  nerve  of  the  fifth  pair.  Passions  of ' 
mind.    Fevers. 

Prognosis  and  treatment. — The  cases  of  amaurosis  iin 
consideration,  if  early  seen,  are  in  general  those  in  wh 
treatment  may  be  undertaken  with  most  hope  of  advanta 
provided — and  this  is  the  first  point  to  which  attention  m 
be  directed — the  causes  just  eniunerated  can  be  ayoid 
removed,  or  mitigated. 

The  plan  of  treatment  is,  first,  the  general  antipblog^i 
plan  above  described  (p.  84,  et  seq.),  consisting  princip 
of  bleeding  and  mercuriahzation,  and  afterwards  the  tc 
and  alterative,  together  with  counter-irritation  (p.  86). 

If  the  disease  has  already  fallen  into  a  chronic  state, 
tonic  and  alterative  plan  of  treatment,  with  counter-in 
tion,  may  be  the  only  one  admissible. 

Amaurosis  from  exhaustion  of  the  optic  nervous  appara 
— ^Exhaustion  of  the  optic  nervous  apparatus  is  often  a  n 
accompaniment  of  general  nervous  eidiaustion,  arising  £ 
great  loss  of  blood,  or  excessive  discharge  of  secretion,  a 
protracted  suckling,  seminal  losses,  especially  by  onani 

or  arising  fi'om  grief  and  other  depressing  passions ^£ 

low  nervous  fevers,  fright,  Ac. 

Prognosis  and  treatment.— In  the  cases  depending 
exhaustion  of  the  nervous  system,  the  prognosis  is  m 
less  favourable  than  m  Uiose  depending  on  congestion. 
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The  plan  of  treatment  fitted  for  them  is  the  tonio  and 
alterative  (p.  86),  in  prolonged  courses. 

It  is  in  this  form  of  amaurosis  that  strychnia  and  veratria, 
endermically  applied,  have  been  much  recommended ;  but 
their  efficacy  has  not  been  satisfactorily  established.  The 
same  must  be  said  of  electricity  and  galvanism,  and  stimu- 
lating vapours  to  the  eyes. 

The  amauroses  which  arise  from  super-excitation  occa- 
sioned by  sudden  strong  impressions  on  the  retina,  such  as 
an  intense  glare  of  light  falling  on  the  eye,  concussion  of  the 
eyeball,  or  a  stroke  of  lightning,  and  also  those  arising  from 
overplying  vision,  appear  to  depend  partly  on  nervous 
exhaustion,  and  partly  on  congestion.  For  example,  the 
spot  of  the  retina  acted  on  by  a  sudden  glare  of  light,  or 
by  smart  concussion  firom  a  blow,  is  at  once  rendered  in- 
sensible, and  the  result  is  a  fixed  musca,  which  may  ulti- 
mately go  away  or  remain ;  or  the  whole  retina  may  become 
insensible,  though  this  more  generally  takes  place  slowly,  as 
a  consequence  of  supervening  congestion  or  mflammation. 

In  such  a  case  the  treatment  should  be  the  same  as  for 
congestive  amaurosis. 

Amaurosis  resulting  from  pressure  on  some  part  of  the 
optic  nervous  apparatus. — In  many  such  cases  the  amaurosis 
is  but  a  secondary  consideration,  more  pressing  symptoms 
of  the  organic  disease  being  present;  in  other  cases  the 
amaurosis  may  be  the  only  or  principal  appreciable 
symptom. 

Prognosis  and  treatment. — Except  when  the  cause  of 
pressure  is  seated  in  the  orbit  or  in  the  eye,  and  is  remov- 
able hj  operation,  any  treatment  adopted  must  be  regulated 
according  as  the  general  symptoms  agree  with  one  or  other 
of  the  preceding  lorms,  consisting,  in  the  one  case,  of  blood- 
letting and  mercurialization,  in  the  other  of  tonics,  altera- 
tives, and  coimter-irritation.  When,  as  is  ofi}en  the  case,  it 
cannot  be  determined  what  is  the  nature  of  the  cause  of 
pressure,  or  even  that  the  case  is  one  of  pressure,  the  treat- 
ment must  still  be  regulated  by  the  same  principles. 
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Section  III. — Glaucoma  and  Cat's  Eye. 


GLAUCOMA. 

Glaucoma  is  a  name  applied  to  a  peculiar  greenish  opaque 
appearance,  deep  behind  the  pupil,  changing  its  seat  accord- 
ing to  the  direction  in  which  the  light  is  admitted,  being 
always  most  concentrated  on  the  side  opposite  the  light 
This  appearance  occurs  in  very  different  degrees,  m)m 
a  greenish  reflection  barely  discernible  to  a  grass-green 
opacity. 

Hippocrates  and  the  ancient  Greeks  comprehended  under 
the  name  of  glaucoma  every  kind  of  opacity  which  appears 
behind  the  pupil.  The  later  Greeks,  as  Rufus,  Gtden,  Paul 
of  Egina,  and  others,  however,  restricted  the  term  to  the 
incurable  opacities  behind  the  pupil,  while  to  the  curable, 
they  gave  the  name  of  hypochyma; — ^the  former  they  sup- 
posed to  be  a  disease  of  the  lens,  the  latter  to  be  a  concretion 
m  front  of  the  lens. 

Brisseau  *  appears  to  have  been  the  first  who  gave  out 
the  opinion,  that  while  cataract,  as  first  shown  by  Rolfink, 
Borel,  and  others,  is  an  opacity  of  the  crystalline  body, 
glaucoma  is  an  opacity  of  the  vitreous. 

By  some  the  appearance  of  glaucoma  has  been  supposed 
to  be  owing  to  reflexion  from  the  bottom  of  the  eye,  in  con- 
sequence of  the  morbid  state  of  the  retina  and  choroid,  with 
loss  of  pigment,  which  often  exists  in  glaucoma. 

It  was,  however,  satisfactorily  demonstrated  by  Dr.  Mac- 
kenzie, in  1 828,  that  the  cause  of  the  glaucomatous  appear- 
ance resides  in  the  lens. 

The  change  in  the  state  of  the  lens,  on  which  the  glauco- 
matous appearance  depends,  consists  in  its  having  l)ecome, 
especially  m  its  central  part  or  kernel,  coloured — ^more  or 
less  deep  amber  when  viewed  by  transmitted  Hght,  green 
when  viewed  by  reflected  Hght.  The  lens  usually  retains  its 
transparency  imimpaired,  except  in  so  far  as  the  depth  of 
colour  interferes  with  it,  but  it  may  become  at  the  same 
time  more  or  less  opaque. 

The  proofs  adduced  by  Dr.  Mackenzie  that  the  cause  of 

*  Traite  de  la  Cataracte  et  du  Glaucome.    Paris,  1709. 
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the  glaucomatous  appearance  resides  in  the  lens,  are  the 
following : — 

1.  On  removing  the  lens  by  operation  from  a  glaucomsr 
tons  eye,  the  pupil  no  longer  presents  the  glaucomatous 
colour,  but  appears  black,  as  natural. 

2.  On  dissection  of  glaucomatous  eyes,  he  found  the  lens, 
especially  its  central  part  or  nucleus,  of  a  yellow,  amber, 
yellowish-red,  or  reddish-brown  colour,  when  viewed  by 
transmitted  light ;  greenish  when  viewed  by  reflected  light. 

In  demonstration  of  the  different  degrees  of  opacity  of 
the  lens  which  may  exist  in  the  different  stages  of  glaucoma, 
Dr.  Mackenzie  was  the  first  to  apply  the  catoptrical  test 
(p.  236). 

Along  with  a  glaucomatous  appearance  behind  the  pupil, 
vision  may  still  be  good,  or  it  may  be  defective  or  totally 
lost.  In  the  latter  case,  the  defective  vision  may  be  owing 
in  part  to  the  deeply-coloured  nucleus  of  the  lens  intercept- 
ing the  rays  of  light  in  the  manner  of  cataract,  or  to  actual 
cataractous  opacity  co-existing,  but  in  most  cases  it  is  owing 
to  complication  with  insensibility  of  the  retina. 

From  this  it  may  be  inferred,  that  the  glaucomatous  state 
of  the  lens  occurs  in  diseased  states  of  the  eye,  essentially 
different  from  one  another.  Hence,  if  we  take  glaucoma  as 
a  genus,  the  principal  species  are  as  follow : — 

1.  Simple  glaiieoma. 

2.  Ohmcoma  with  cataract. 

3.  Chronic  glmicoma  with  amaurom. 

4.  Chronic  glaucoma  with  amaurom  and  cataract. 

5.  Acute  glaucoma  with  amaurosis. 


Simple  glaucoma. 

Here  we  have  the  glaucomatous  appearance  behind  the 
pupil,  but  the  eye,  in  other  respects,  appeal  quite  healthy — 
the  cornea  clear,  the  pupil  lively,  the  con^stence  of  the  eye- 
ball normal,  and  vision — ^with  the  exception  that  it  may  be 
presbyopic  or  myopic — ^ffood. 

Simple  glaucoma  is  of  frequent  occuirence  in  old  people. 
It  continues  for  life,  but  does  not  necessarily  become  com- 
plicated either  with  cataract  or  amaurosis. 
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Simple  glaucoma  with  cataract.^ 

In  this  species  of  glaucoma,  the  green  reflexion  from  1 
glaucomatous  nucleus  of  the  lens,  is  seen  somewhat  obscui 
by  the  cataractous  whiteness  of  the  surfeMse.    The  retina 
sound,  but,  as  is  usual  at  the  advanced  period  of  life  wh 
y.  |:  this  species  of  cataract  occurs,  the  vitreous  body  is  more 

.  jj.  less  dissolved. 

'{'  jj  This  form  of  glaucoma  does  not  essentially  differ  from  \ 

\X  kind  of  hard  cataract  above  noticed  (p.  226). 

;i  Treatm,ent. — As  was  first  pointed  out  by  Dr.  Macken 

s^/  in  1828,  the  operation  for  cataract  may  be  performed  w: 

[i;  success  in  cases  of  simple  glaucoma  with  cataract.     1 

.'  this  is  the  only  species  of  glaucoma  in  which  an  operati 

\-\  \^  for  the  removal  of  the  lens  is  admissible.    The  operati 

U.  may  be  by  extraction  or  reclination,  according  to  the  < 

cumstances  of  the  case  (p  243). 


r 


i 


Chronic  glaucoma  with  amaurosis. 

This,  which  is  the  species  of  glaucoma  generally  taken 
the  type  of  the  disease,  is  identical  with  chronic  arthri 
posterior  internal  ophthalmia  (p.  154,  et  seq). 

The  eyeball  is  hard  to  the  touch  from  dissolution  of  i 
hyaloid,  and  superabundance  of  vitreous  humour.   .  1 
sclerotica  is  attenuated  and  dark-looking ;  the  white  of  i 
eye  pervaded  by  varicose  vessels ;  the  cornea  often  sligh 
I  nebulous  and  rough ;  the  iris  pale  and  inclined  towards  i 

'  I  cornea;    the  pupil,   at  first  limited  and  sluggish  in 

''  !  motions,  becomes    dilated — generally  ovally  dUated — s 

<  I  fixed;  the  peculiar  glaucomatous  appearance  behind  i 

i  A  pupil  well  marked. 

}  "  Vision  is  impaired  or  lost. 

:  "  In  addition  to  the  defective  vision,  there  are  muscse  8 

•If  fiery  and  coloured  spectra  before  the  eyes,  and   not  \ 

frec^uently  more  or  less  severe  pain  in  the  forehead,  sur 

I  orbital  regions,  temples  or  face,  of  a  rheumatic  or  goi 

character. 

Both  eyes  are  usually  affected,  but  one  may  be  less 
than  the  other. 

*  Simple   glaucomatous  cataract— green  cataract  in  the  limj 
k  acceptation. 
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The  characters  above  given  (p.  229),  as  distinguishiiig 
glaucoma  from  cataract,  are  those  of  this  fonn  of  glaucoma. 
The  disease  is  incurable. 


Chronic  glaucoma  with  amaurosis  and  cataract* 

This  is  an  advanced  stage  of  the  preceding  form  of  glau- 
coma. The  eye  is  now  quite  insensible  to  light,  but  photopsia 
and  pains  around  the  orbit  may  continue. 

The  pupillary  margin  of  the  iris  is  perhaps  retroverted, 
and  the  lens,  now  become  cataractous  in  its  external  sub- 
stance and  hypertrophied,  protrudes  through  the  dilated 
pupil  into  the  anterior  chamber,  and  even  comes  to  press 
on  the  cornea.  The  cornea  may  in  consequence  ulcerate, 
and  the  lens  be  evacuated  with  hsemorrhage.  Eventually 
the  eye  becomes  atrophic  and  quiet. 

Acute  glaucoma  with  amaurosis. 

This  is  identical  with  acute  arthritic  posterior  internal 
ophthahnia  above  described  (p.  154,  et  seq.). 


CAT  S  EYE. 

This  term  has  been  applied  to  cases  of  amaurosis,  in 
which  there  is  a  reflexion  from  the  bottom  of  the  eye 
similar  to  that  in  the  cat;  but  the  appearance  is  by  no 
means  characteristic  of  anv  one  disease  of  the  eye. 

Beer,  who  introduced  tne  term,  and  who  describes  cafs 
eye  as  the  type  of  his  second  class  of  forms  of  amaurosis, 
viz.,  that  characterized  not  only  by  subjective,  but  also  by 
objective  symptoms,  mentions  having  met  with  it  most  fre- 
quently in  old  persons  inclined  to  marasmus,  but  sometimes 
in  yoimg  persons,  especially  cachectic  adults  and  atrophic 
children ;  he  had  also  seen  it  after  injuries  of  the  eye. 

The  reflexion  from  the  bottom  of  the  eye,  occurring  after 
injuries,  has  been  above  explained  (p.  210,  et  seq.),  and 
appears  to  be  quite  different  from  the  condition,  whatever 
it  may  be,  which  gives  rise  to  the  appearance  in  old  persons. 

*  Cataracta  glaucomatosa  of  Beer. 
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CHAPTEE  VI. 


Section  I. — Loss  of  Correspondence  of  the  Sensations- 
AND  Movements  of  the  Two  Eyes. 


As  an  iiitroduction  to  the  present  subject,  the  correspond- 
ence which  naturally  exists  between  the  sensations  and 
movements  of  the  two  eyes,  requires  to  be  taken  into  con- 
sideration. 


Correspondence  between  the  sensations  of  the  two  eyes. 

It  has  been  above  shown  (p.  341,  et  seq.)  that  the  different 
parts  of  the  same  retina  exert  an  influence  on  each  other's 
sensations.  The  two  retinae,  it  is  here  to  be  shown,  likewise 
exert  an  influence  on  each  other's  sensations,  but  to  a  much 
greater  and  more  striking  degree. 

When  the  two  retinae  are  impressed  in  a  similar  manner 
at  the  same  time,  the  resultant  sensation  is  much  stronger 
than  when  one  eye  only  is  employed.  If  the  impression  on 
one  retina  be  inmstinct,  whether  from  suffusion  of  the  trans- 
parent media  of  the  eye  or  from  impaired  sensibility  of  the 
retina,  the  indistinctness  of  vision  which  results,  is  not  so 
evident  when  the  other  eye  is  used  at  the  same  time,  as 
when  the  affected  eye  alone  is  used. 

When  the  two  retinae  are  affected  in  a  dissimilar  manner 
at  the  same  time,  the  mind  does  not  perceive  an  admixture 
of  the  two  sensations,  but  perceives  the  sensation  of  one  of 
the  retinae  only  at  the  same  instant  of  time.  Sometimes 
the  one,  sometmies  the  other.  Thus,  if  one  eye  be  closed, 
and  the  other  be  directed  staringly  towards  the  window,  for 
example,  by-and-by  it  will  be  found  that  darkness  wiU  now 
and  then  momentarily  overspread  the  open  eye. 

But  the  phenomenon  is  observed  in  a  much  more  marked 
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manner,  when  a  different  colour  is  presented  to  each  eye ;  * 
blue  to  the  one,  yellow  to  the  other,  for  example.  In  this 
case,  an  admixture  of  the  two  colours,  viz.,  green,  is  not 
seen,  but  either  the  blue  alone  or  the  yellow  alone ;  some- 
times the  one,  sometimes  the  other,  or  the  blue  in  part  and 
the  yellow  in  part. 

If  the  dissimilar  impressions,  it  is  to  be  observed,  affect 
parts  only  of  the  two  retinae,  they  are  perceived  separately, 
unless  the  parts  of  the  two  retinae  which  are  simultaneously 
affected,  be  their  vertices  or  the  various  parts  equally  situated 
in  relation  to  them  on  the  temporal  side  of  the  one  retina 
and  on  the  nasal  side  of  the  other,  or  on  the  upper  parts  or 
the  lower  parts  of  the  two  retinae.  These  parts  are  therefore 
called  corresponding  or  identical  parts. 

This  may  be  illustrated  by  viewing  two  different  colomred 
wafers,  thus : — Place  the  wafers  one  on  the  right  hand,  the 
other  on  the  left,  at  such  a  distance  from  each  other  that 
their  centres  may  be  about  one  inch  and  three-quarters  from 
each  other.  Hold  a  board  (the  board  of  an  octavo  book  for 
instance)  between  the  eyes  in  front  of  the  nose,  and  look  at 
the  wafers  in  such  a  way,  that  the  right  hand  one  is  seen  by 
the  right  eye  only,  and  the  left  hand  one  by  the  left  eye 
only.  The  two  wafers  are  soon  seen  as  if  to  approximate, 
and  then  to  run  into  one  or  to  cover  the  one  the  other. 
This  is  owing  to  the  eyes  so  moving,  that  the  images  of  tiie 
two  wafers  come  to  be  projected  on  corresponding  or  iden- 
tical parts  of  the  two  retinab. 

It  thus  appears  that  dissimilar  impressions  on  corre- 
sponding parts  of  the  two  retinae  cannot  be  perceived  by 
the  mind  at  the  same  instant  of  time,  but  only  the  one 
sometimes,  the  other  sometimes ;  though,  if  the  impression 
on  the  one  retina  be  much  the  stronger,  it  decidedly  pre- 
dominates over,  or  excludes  that  on  the  other. 


Single  vision  with  two  eyes. 

An  object  viewed  with  both  eyes  is  seen  single  only  when 
the  optic  axes  intersect  at  some  point  of  the  object,  when  the 
centres  of  revolution  of  the  two  eyes  coincide,  and  when  their 
horizontal  and  vertical  diameters  are  respectively  parallel, 

•  A  diflferent  colour  may  be  presented  to  each  eye  by  looking 
through  glasses  of  a  different  colour  at  a  white  object 
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Besides  the  object  at  which  the  optic  axes  meet,  other  oljects 
to  the  side  of  it  appear  single,  provided  they  are  situated  in, 
or  within  certain  hmits  only,  out  of  an  imaginary  circular 
line,  or  rather  sj^herical  surface,  called  the  horopter ^  which 
runs  from  the  pomt  of  intersection  of  the  optic  axes  through 
the  points  of  mtersection  of  the  lines  of  visual  direotioii  in 
the  two  eyes. 

The  correspondence  in  the  direction  of  the  axes,  the  coin- 
cidence of  the  centres  of  revolution,  and  the  parallelism  of 
the  horizontal  and  vertical  diameters  of  the  two  eyes  depend 
on  the  normal  action  of  the  muscles  of  the  eyebaUs,  mnok 
will  be  considered  below. 

It  is  in  order  that  the  images  of  the  objects  may  be 
simultaneously  projected  on  identical  or  corresponding  parts 
of  the  two  retmsB,  that  the  correspondence  in  the  direction, 
&c.,  of  the  two  eyes  is  necessary ;  for  a  single  visual  percep- 
tion from  a  simultaneous  impression  on  each  retina  results 
only  when  that  impression  affects  corresponding  or  iden- 
tical parts  of  the  two  membranes  (p.  365).  If  other  parts 
of  the  two  retinsB  than  these  be  simultaneously  impressed, 
the  object  is  seen  double. 

Whether  the  faculty  by  which  a  single  visual  perception 
results  from  the  simultaneous  affection  of  certain  parts  of 
the  two  retinsB  be  connate  and  dependent  on  the  organizar 
tion  of  the  optic  nervous  apparatus,  or  whether  it  be  a  mere 
matter  of  experience  or  association,  is  a  question. 

The  former  view  is  that  which  appears  best  grounded, 
but  the  organic  condition  on  which  the  faculty  depends,  has 
not  been  exactly  determined.  In  a  general  way,  however, 
it  may,  as  above  observed  (p.  346),  be  said  to  consist  in  the 
semi-decussation  of  the  optic  nerves  and  some  continuity 
between  the  fibres  of  the  corresponding  sides  of  the  two 
retinaB. 

The  corresponding  parts  of  the  two  retinae  have  been 
commonly  considered  to  be,  or,  at  least,  have  been  called 
points.  As  thus  imderstood  or  expressed,  however,  the 
doctrine  is  not  quite  correct;  for  it  has  been  shown  by 
Mr.  Wheatstone, 

1st,  That  images,  differing  in  magnitude  within  certain 

limits,  but  in  other  respects  similar,  if  projected  on  parts 

of  the  two  retinae,  as  nearly  correspondent  as  may  be, 

coalesce  and  occasion  a  single  perception. 
2nd,  That  in  viewing  an  object  of  three  dimensions, 
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while  the  optic  axes  converge,  obviously  dissimilar  pic- 
tures are  necessarily  projected  on  the  two  retinaB,  and  yet 
the  mind  perceives  but  a  single  object,  though  not  ex- 
actly like  either  of  the  pictures  on  the  retinsB.  This  fact 
is  beautifully  illustrated  by  Mr.  Wheatstone's  experiment 
of  simultaneously  presentmg  to  each  eye,  instead  of  the 
object  itself,  its  projection  on  a  plane  surface  as  it  appears 
to  that  eye. 

For  this  experiment  Mr.  Wheatstone  invented  an  instru- 
ment which  he  calls  a  stereoseope.  It  consists  of  two  plane 
mirrors,  with  their  backs  inclined  to  each  other  at  an  angle 
of  ninety  degrees,  near  the  faces  of  which  the  two  mono- 
cular pictures  are  so  disposed,  that  their  reflected  images  are 
seen  by  the  two  eyes,  each  looking  into  one  of  the  mirrors, 
in  the  same  place. 

The  experiment  may  be  sufficiently  well  made  by  viewing 
the  subjoined  figures— the  dissimilar  perspectives  of  a  trun- 
cated foiur-sided  pyramid,  in  the  same  maimer  as  the  experi- 
ment with  the  wafers  above  described ;  viz. : — 


Fig.  71. 


Fixing  the  riffht  eye  on  the  right-hand  figure,  and  the  left 
eye  on  the  left-hand  figure,  hold  between  tiie  eyes  in  front 
of  the  nose  the  board  of  an  octavo  book.  The  two  figures 
will  be  seen  to  approximate,  and  then  run  into  one,  repre- 
senting the  skeleton  of  a  truncated  four-sided  pyramid  in 
bold  relief 

From  this  experiment,  Mr.  Wheatstone  has  inferred  too 
much,  when  he  thinks  that  it  overturns  the  doctrine  of 
corresponding  parts  of  the  two  retinae — a  doctrine  which 
was  held  by  Newton,  Reid,  Wollaston,  and  which  is  held  by 
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the  best  physiologists  of  the  present  day.  Still  it  is,  as  above 
stated,  not  exactly  in  accordance  with  the  doctrine  as  com- 
monly expressed.  The  following  observations,  however,  I 
believe,  will  be  found  to  reconcile  Mr.  Wheatstone's  experi- 
ment with  the  doctrine  of  corresponding  points. 

It  has  been  above  shown  (p.  344,  et  seq.),  that  the  degree 
of  sensibility  of  the  vertex  or  middle  part  of  the  retina  is 
greater  than  that  of  the  circumferential  part ;  and  in  illuB- 
tration  of  this,  reference  was  made  to  the  difference  in  tiie 
degree  of  sensibility  of  different  parts  of  the  skin  as  deman- 
strated  by  the  circiunstance  whether  the  mind  distinguishes 
two  impressions  made  on  the  skin  close  to  each  other,  as  two 
or  as  one  only. 

In  consequence  of  the  correspondence  and  sympathy  of 
the  two  retinaB  with  each  other,  above  shown,  it  would  be  a 
sufl&cient  condition  for  the  perception  of  an  object,  if  one 
part  only — a  half,  for  example,  of  its  image  were  projected 
on  the  temporal  side  of  one  retina,  the  other  haJf  on  the 
nasal  side  of  the  other  retina.  This  shows  that  the  two 
retinsB  may  be  in  a  manner  viewed  as  constituting  one 
sensitive  surface. 

Hence,  as  in  one  and  the  same  retina  two  impressions, 
affecting  the  vertex  or  middle  part,  are  still  perceived  by  the 
mind  to  be  two,  though  very  minute  and  close  to  each  other, 
so,  Tinless  impressions  on  the  middle  parts  of  the  two  retiniB 
be  on  corresponding  points,  they  are  perceived  by  the  mind 
as  two.  But  as  in  one  and  the  same  retina  two  impressions 
affecting  the  circumferential  part  may  not  be  perceived 
except  as  one  only,  even  though  not  very  close  to  each  other, 
so  impressions  on  the  circumferential  parts  of  the  two  retinte, 
though  not  on  exactly  corresponding  points,  are  perceived 
by  the  mind  as  one  only ;  and  that  much  more  readily  than 
in  the  case  of  two  impressions  on  the  circimiferential  part  of 
one  and  the  same  retma.  It  is  to  be  observed,  that  it  is  not 
exactly  either  the  one  or  the  other  impression  which  is  per- 
ceived by  the  mind  exclusively,  but  is  in  some  measure  a 
mean  of  the  two. 

Thus,  though  the  mind  perceives  separate  affections  of 
neighbouring  non-corresponding  points  of  the  two  retinae 
situated  in  or  near  their  vertex  at  the  same  instant  of  time, 
it  does  not  perceive  separately  affections  of  the  circmnferen- 
tial  parts  of  the  two  retinae,  resulting  from  impressions  on 
neighbouring  non-corresponding  points.  The  distance  be- 
tween the  neighbouring  non-corresponding  points  which 
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are  impressed,  it  is  to  be  observed,  being  within  certain 
limits. 

In  Mr.  Wheatstone's  experiment,  it  is  that  part  of  the 
object  at  which  the  optic  axes  intersect,  the  image  of  which 
is  projected  on  the  middle  parts  of  the  two  retinsB.  Now, 
of  the  perspectives  of  the  objects  which  are  projected  on 
the  two  retinae,  this  is  the  only  part  which  is  simiiar  for  the 
two  eyes.  It,  therefore,  falls  on  corresponding  points,  the 
condition  necessary  for  a  single  visual  perception,  from  an 
affection  of  the  middle  parts  of  the  two  retinsB. 

It  is,  on  the  contrary,  those  parts  of  the  object  out  of  the 
horopter,  the  image  of  which,  necessarily  di^imilar  for  the 
two  eyes,  is  projected  on  the  circumferential  parts  of  the 
retinas — the  verjr  parts,  affections  of  accurately  corresponding 
points  of  which  is  not,  as  above  seen,  a  necessary  condition 
for  a  single  visual  perception. 

According  to  this,  if,  when  reference  is  made  to  the  cor- 
respondence of  the  circumferential  parts  of  the  two  retinae, 
the  expression  corresponding  or  identical  compartments  be 
substituted  for  corresponding  or  identical  points^  and  if  the 
latter  expression  be  employed  only  when  reference  is  made 
to  the  correspondence  of  the  middle  parts  of  the  two  retinae, 
then  the  doctrine  of  corresponding  parts  of  the  two  retinae, 
so  far  from  being  overturned,  is  confirmed  and  illustrated 
by  Mr.  Wheatstone's  experiments. 

Visual  perception  of  the  three  dimensions  of  space. — All 
that  can  be  perceived  of  an  object  of  three  dimensions  by 
means  of  one  eye  may  be  represented  on  a  plane  surface, 
but  it  is  not  so  in  regard  to  what  can  be  seen  of  it  by  means 
of  the  two  eyes  with  their  axes  in  a  state  of  convergence. 
In  the  former  case,  a  semblance  of  solidity  or  depth  is  seen, 
and  this  is  all  that  a  picture  can  represent ;  in  the  latter 
case,  solidity  or  depth  is  perceived  as  actually  as  it  may  be 
by  the  touch  of  two  fingers,  and  this  is  what  a  picture  cannot 
represent.  This  is  owing  to  the  position  of  the  two  eyes,  by 
by  which  each  is  fitted  to  receive  on  its  retina  a  d&erent 
perspective  of  the  object. 

The  mode  in  which  this  is  efifected  by  the  two  eyes  is 
essentially  analogous  to  the  mode  in  which  the  third  mmen- 
sion  is  perceived  by  the  touch.  With  the  mere  surface  of 
the  point  of  one  finger  we  can  take  cognizance  of  length 
and  breadth  only,  but  with  two  fingers  we  can  perceive 
thickness  also.    The  two  fingers  admitting  of  being  applied 
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to  different  parts   of  the  object,  receiye   impressions  of 
different  perspectives,  as  it  were,  of  it. 

Natural  double  vision  with  two  eyes. 

It  is  to  be  remarked,  that  we  do  not  see  with  the  two 
eyes  every  object  single ;  and  the  reason  is,  that  the  more 
projecting,  for  example,  an  object  is,  the  more  is  some  part 
of  it  out  of  the  horoptor,  and  therefore  the  more  <1i«giTnTl«r 
are  its  perspectives  to  the  two  eyes.  Now,  when  the  pictures 
on  the  two  retinsB  are  very  dissunilar,  the  parts  which  ought 
to  coalesce  occupy  places  far  beyond  the  limits  at  which 
points  of  the  two  retinsB  are  influenced  by  each  other ;  and 
therefore  an  object  such  as  a  needle,  for  instance,  looked  at 
with  one  end  directly  towards  us,  is  seen  bifurcated  or 
double. 


Correspondence  in  the  movements  of  the  two  eyebaUs.* 

A  correspondence  in  the  direction  of  the  optic  axes, 
coincidence  of  the  centres  of  revolution,  and  parallelism  of 
the  vertical  and  horizontal  diameters  of  the  two  eyes,  it  has 
been  above  shown,  are  necessary  conditions,  in  order  that 
the  images  of  objects  may  be  simultaneously  projected  on 
corresponding  points  and  parts  of  the  two  retinae ;  that  they 
are  therefore  the  remote  conditions  on  which  single  vision 
with  the  two  eyes  depends.  In  the  course  of  ttie  move- 
ments of  the  eyeballs,  these  conditions  must  therefore  he 
preserved. 

The  eyeball  lies  balanced,  as  it  were,  in  the  orbital  cap- 
sule, and  the  movements  which  it  is  made  to  execute  by 
the  action  of  its  muscles  are  revolutions  merely  around  a 
certain  point  in  its  interior,  the  situation  of  which  in  the 
orbit,  always  remains  the  same  when  the  movements  of  the 
eyeballs  are  natural. 

As  the  eyeball  revolves  in  all  directions,  it  has  three  axes, 
on  which  it  is  made  to  revolve  by  its  six  muscles,  in  as 
many  different  primary  directions. 

*^  Euete,  Lehrbuch  der  Ophtjialjnologie  fur  Aerzte  und  Studirende, 
BiaunBchweig.    1845. 
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Suppose  the  six  muscles  of  the  eyehall  in  a  state  of  equili- 
brium by  which  the  pupil  is  directed  exactly  forwards,  and 
the  optic  axis  is  horizontal ;  then : — 

1st.  The  axis  of  revolution  for  the  rectus  extemus  and 
intemus  is  vertical,  and  coincides  with  the  vertical  axis 
of  the  eye.  These  muscles  turn  the  pupil  outwards  or 
inwards. 

2nd.  The  axis  of  revolution  for  the  rectus  superior  and 
inferior,  inasmuch  as  these  muscles  proceed  to  the  globe 
in  the  direction  of  the  optic  nerve,  which  intersects  the 
optic  axis  at  an  angle  of  about  twenty  degrees,  extends 
obliquely  from  before  and  inwards,  somewhat  backwards 
and  outwards,  and  intersects  the  optic  axis  at  an  angle  of 
about  seventy  degrees.  The  pupil  is  thus  turned  by  the 
rectus  superior  upwards  and  somewhat  inwards,  by  the 
rectus  inferior  downwards  and  somewhat  inwards. 

3rd.  The  axis  of  revolution  of  the  obliqui  likewise  ex- 
tends horizontally  through  the  eyeball,  but  nearly  from 
the  outer  margin  of  the  cornea  backwards  and  inwards, 
and  intersects  the  axis  for  the  superior  and  inferior  recti 
at  an  angle  of  about  seventy-five  degrees  Around  this 
axis,  when  the  optic  axis  is  horizontol  and  directed  for- 
wards, the  superior  oblique  turns  the  eyeball  in  such  a 
way  that  the  pupil  is  directed  dovmwaras  and  outwards, 
and  the  inferior  oblique  turns  it  in  such  a  way  that  the 
pupil  is  directed  upwards  and  outwards.  The  annexed 
figure  (Fig.  72)  represents  these  circumstances. 

The  oblique  muscles  turn  the  eyeball  in  the  direction 
above  indicated,  only  when  the  pupil  is  previously  directed 
straight  forwards  and  all  the  muscles  are  in  a  state  of 
equilibrium.  But  if,  for  example,  the  internal  and  in- 
ferior recti  have  previously  directed  the  pupil  downwards 
and  inwards,  then  the  superior  oblique  turns  it  still  more 
inwards. 

The  four  recti  are  antagonists  of  the  two  obliqui ;  the 
recti  muscles  pull  the  eyeball  back,  the  obliqui  forwards. 
The  eyeball  is  in  the  soimd  state  thus  balanced. 

If  one  of  the  four  recti  muscles  be  cut,  the  eyeball  pro- 
trudes somewhat.  When  one  of  the  oblique  is  cut,  the  eye- 
ball sinks  deeper  in  the  orbit. 

The  two  obli(^ui,  with  the  external  rectus,  are  antagonists 
of  the  superior,  inferior,  and  internal  recti. 

By  the  mechanism  just  mentioned,  assisted  by  the  orbital 
capsule,  the  eyebal^  is  bali^ced  in  such  4  way  that  when  all 
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the  muscles  are  in  equilibrium  the  optic  axis  is  directed 
horizontally  forwards 

The  four  recti  rotate  the  eyeball  in  the  vertioal  and  hori- 
zontal directions.  The  obliqui,  by  rotating  the  eyeball  on 
its  outer  or  posterior  axis,  keep  the  vertical  diameter  of  the 
two  eyes  always  parallel  though  not  vertical— one  of  the 
conditions  necessary  for  single  vision. 

The  internal  rectus  muscle  of  one  eye,  and  the  external 
rectus  of  the  other,  usually  act  together,  so  also  do  the 
superior  recti  of  the  two  eyes  and  the  inferior  recti. 

But  when  required  for  the  purposes  of  vision  the  two 
internal  recti  act  together,  and  so  also  may  the  two  external 
recti  in  bringing  the  eyes  from  a  state  of  strong  convergence 
to  a  state  of  parallelism,  but  not  of  divergence. 

In  short,  ihe  different  muscles  of  the  two  eyeballs  act  in 
various  combinations,  sometimes  as  feUows,  sometimes  as 
antagonists,  according  to  the  manner  in  which  the  eyes 
require  to  be  directed  to  receive  the  images  of  the  object 
looked  at,  on  corresponding  parts  of  the  two  retinae. 


LOSS  OF   CORRESPONDENCE    IN   THE    SENSATIONS   OF  THE   TWO 
EYES. 

Diplopy  or  double  vmon  with  two  eyes. 

The  conditions  on  which  single  vision,  as  well  as  natural 
double  vision  with  the  two  eyes  depends,  having  been  pre- 
mised, we  are  prepared  to  enter  upon  the  study  of  morbid 
double  vision  with  two  eyes. 

In  limine,  it  may  be  observed,  that  double  vision  with  two 
eyes  is  altogether  different  in  its  nature  from  the  double  or 
manifold  vision  with  a  single  eye  above  considered,  the 
latter  being  owing  to  irregular  redaction.  A  case  of  double 
vision  with  two  eyes  is  at  once  distinguished  by  closing  one 
eye,  when  objects  will  be  seen  single. 

Where  from  any  cause,  there  is  a  loss  of  the  natural 
'correspondence  of  the  optic  axes,  the  coincidence  of  the 
centres  of  revolution,  and  the  parallelism  of  the  vertical  and 
horizontal  diameters  of  the  two  eyes,  the  parts  of  the  two 
retinae  on  which  images  of  the  same  object  are  simulta- 
neously projected,  are  not  corresponding  parts ;  therefore, 
in  accordance  with  what  has  been  above  said,  the  sensations 
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arising  from  the  two  impressions  are  separately  perceived 
by  the  mind,  and  the  consequence  is  double  vision. 

Double  vision  with  two  eyes  is  thus  in  itself  not  a  disease, 
but  the  natural  result  of  derangement  of  those  conditions 
on  which  single  vision  depends.  The  proximate  cause  of 
the  derangement  alluded  to  is,  most  frequently,  paralysis  of 
some  one  or  more  of  the  muscles  of  the  eyeball ;  but  it  may 
be  some  morbid  production  in  the  orbit,  or  tiie  like,  dis- 
placing the  eyeball. 

The  two  images  in  diplopy  are  often  distinguished  into 
true  and  false,  or  real  and  imaginary ;  but  such  a  distinc- 
tion is  improper,  as  the  image  perceived  by  the  displace 
eye,  although  it  may  be  less  distinct,  is  not  more  false  or 
imaginary  than  the  other,  both  being  equally  the  result  of 
sensation  produced  by  the  impression  of  rays  of  light  on  the 
retinsB. 

That  one  of  the  two  images  is  more  distinct  than  the 
other,  is  owing  to  the  circumstance,  that  in  one  eye  the 
impression  is  made  on  the  central  part  of  the  retina,  which 
is  more  sensible  than  any  other ;  while  in  the  opposite  eye, 
the  impression  falls  on  a  part  of  the  retina,  which  according 
to  the  degree  of  deviation  of  the  eye  from  its  right  direction, 
is  more  or  less  distant  from  the  centre.  The  adjustment  of 
that  eye,  moreover,  which  receives  the  impression  on  the 
centre  of  its  retina,  corresponds  with  the  distance  of  the 
object  looked  at.  The  other  eye,  not  being  so  adjusted,  its 
image  besides  being  indistinct,  is  surrounded  by  an  irides- 
cent halo  (p.  327,  2nd). 

The  relative  position  of  the  two  images  depends  upon  the 
direction  and  degree  of  the  deviation  of  the  eyes.  Thus  the 
two  images  are  seen,  side  by  side,  at  a  greater  or  less  dis- 
tance from  each  other,  when  the  deviation  depends  on  para 
lysis  of  the  internal  or  external  rectus ; — one  above  the  other 
when  the  deviation  depends  on  a  non-correspondence  in  the 
action  of  the  superior  or  inferior  rectus ; — one  overlapping 
the  other  obliquely  when  the  superior  oblique  is  paralyzed. 

As  sometimes  the  deviation  of  the  axes  or  centres  and 
diameters  of  the  eyes  exists  only  when  the  person  looks  in 
particular  directions  and  at  certain  distances,  so  does  the 
double  vision  in  such  cases  take  place  only  when  the 
patient  looks  in  those  directions,  and  at  those  distances; 
thus,  if  the  abductor  muscle  of  the  right  eye  be  palsied,  the 
patient  sees  single  on  looking  to  the  left,  but  double  on 
looking  to  the  right ; — if  the  abductor,  the  contrary ;  if  the 
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superior  oblique,  the  patient  sees  single  when  he  leans  his 
head  to  the  opposite  side. 

When  double  vision  is  owing  to  deviation  of  the  optic 
axes,  the  misdirection  of  the  two  eyes  may  exist  in  various 
degrees,  from  an  evident  squint  to  a  scarcely  perceptible 
cast. 

When,  on  the  contrary,  double  vision  is  owing  to  devia- 
tion of  the  vertical  and  horizontal  diameters  of  the  two  eye- 
balls from  parallelism,  in  consequence  of  abnormal  action 
of  one  of  the  oblique  muscles,  there  is  no  deviation  of  the 
optic  axes,  and,  consequently,  no  squint  or  cast 

The  double  vision  from  deviation  of  the  optic  axes  is  less 
perceived  by  the  patient  when  this  is  great  than  when  it  is 
slighter,  because  in  the  latter  case,  the  two  retinal  sensa- 
tions are  about  equal  in  force,  in  consequence  of  the  images 
of  the  object  being  projected  on  parts  of  the  two  retineB,  not 
diifering  much  in  sensibility. 

As  in  double  vision  from  deviation  of  the  vertical  and 
horizontal  diameters  of  the  two  eyes,  the  images  of  the 
object  are  equally  projected  on  the  central  parts  of  the  two 
retinae,  so  the  two  retinal  sensations  do  not  differ  in  force ; 
hence  the  two  sensations  contend,  as  it  were,  to  attract  the 
mind's  attention,  the  consequence  of  which  is  great  con- 
fusion of  perception  when  the  two  eyes  are  open,  and  some- 
times vertigo.  As  the  person  in  this  state  can  exercise 
vision  only  when  he  closes  one  eye,  the  affection  has  been 
named  Monohlepm. 

When  the  non-correspondence  of  the  two  eyes  is  very 
slight,  the  two  images  seem  partially  to  overlap  each  other. 
This  appearance  not  being  recognized  as  a  phenomenon  of 
double  vision,  is  sometimes  described  under  the  name  of 
Metamorjphopsy. 

The  irregular  or  impeded  action  of  the  muscles  of  the 
eyeball,  giving  rise  to  diplopy,  may  be  owing  to  an  affection 
of  the  muscles  themselves  or  of  their  nerves,  or  it  may  be 
owing  to  disease  or  injury  of  the  brain,  or  to  drunkenness, 
or  fear,  or  to  derangement  of  the  prima  vub,  &c.  But  this 
is  not  the  place  to  discuss  those  various  primary  affections 
on  which  the  derangement  of  the  action  of  the  muscles  of 
the  eyeballs  depends.  It  is  enough  here  to  explain  the 
nature  of  diplopy  with  two  eyes,  in  order  that,  as  a  symp- 
tom in  any  particular  disease,  it  may  be  appreciated  at  its 
due  value. 
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LOSS   OF   CORRESPONDENCE   IN   THE    DIRECTION   AND   MOVE- 
MENTS  OF   THE   TWO   EYES. 

StrabismuSy  or  squinting,  and  lusdtas,  or  immovable  distor- 
tion of  the  eyeballs. 

Strabismus  and  luscitas  are  equally  characterized  by  loss 
of  the  natural  correspondence  of  the  optic  axes ;  but  in  the 
former,  this  is  owing  to  want  of  haimony  in  the  movements 
of  the  eyes,  not  to  loss  of  motive  power,  for  the  squinting 
eye  becomes  straight  and  capable  of  being  directed  to  any 
ODJect  when  the  other  eye  is  closed ;  whilst  in  the  latter,  it 
is  owing  to  one  eye  being  fixed  more  or  less  immovably  in 
one  direction,  in  consequence  either  of  paralysis  of  the  mus- 
cle moving  the  eyeball  in  the  opposite  direction,  or  of  or- 
ganic contraction  and  adhesion  of  the  muscle,  &c.,  of  the 
side  to  which  the  eyeball  is  turned. 

The  following  are  the  principal  forms  of  strabismus  : — 

1,  Strabismus  convergens ;  2,  strabismus  divergens ;  8, 
strabismus  sursumvergens ;  4,  strabismus  deorsumvergens. 

Of  these  different  forms,  by  far  the  most  frequent  is  stra- 
bismus convergens. 

Strabismus  divergens,  though  rare,  is  next  in  frequency* 

Strabismus  sursumvergens  and  strabismus  deorsumvergent 
are  very  rare. 

It  is  to  be  remarked  that  the  affected  eye  is  not  always 
turned  exactly  inwards,  outwards,  upwards,  or  downwards, 
but  may  be  inclined  in  the  intermediate  directions ;  some- 
times in  a  state  betwixt  strabismus  sursumvergens  and  stra- 
bismus convergens,  and  sometimes  betwixt  strabismus  sur- 
sumvergens and  strabismus  divergens. 


Strabismus  convergens. 

Objective  characters  — In  convergent  strabismus,  the  pu- 
pil of  one  eye  is  habitually  more  or  less  tiuned  towards  the 
nasal  canthus,  whilst  the  other  eye  looks  straigbt  forward, 
and  is  capable  of  being  directed  to  the  various  objects  on 
which  the  person  fixes  his  regard.  It  is  only  when  the 
habitually  well-directed  eye  is  closed,  that  the  inverted  eye 
become  straight  and  falls  under  the  command  of  the  patient 
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to  be  turned  in  any  direction ;  but  as  soon  as  the  former 
eye  is  again  opened,  the  person  loses  all  command  over  the 
other,  and  it  mils  back  into  its  original  state  of  inversion. 

When  the  habitually  weU-directed  eye  is  covered  it 
squints,  while  the  previously  squinting  eye  becomes  pro- 
perly directed. 

The  strabismus  which  passes  to  the  previously  well- 
directed  eye  when  this  is  covered,  is  called  alternating  stra- 
bismus convergensj  the  appellation  of  double  strabismus  con- 
vergens  being  confined  to  cases  in  which  both  eyes  are 
habitually  more  or  less  turned  in  at  the  same  time;  one 
cornea  perhaps  being  more  than  half  hid  in  the  inner  can- 
thus,  while  the  other  has  a  shght  inclination  inwards. 

In  some  cases  of  alternating  strabismus,  the  patient  has 
the  power,  immediately  and  voluntarily,  to  direct  either  eye 
properly  ;•  but  while  this  is  done,  the  other  falls  into  the 
state  of  inversion. 

In  other  cases  the  habitually  squinting  eye  becomes 
straight,  and  the  opposite  eye  squints  without  the  will  of 
the  patient ;  and  while  both  eyes  are  open,  there  is  power  to 
direct  properly  one  eye  only. 

Alternating  is  much  more  frequent  than  double  conver- 
gent strabismus.  In  regard  to  the  relative  frequency  with 
which  the  right  or  the  left  eye  is  turned  in,  it  appears  that 
the  left  eye  is  rather  more  prone  to  be  so  than  the  right. 

Subjective  symptoms. — The  vision  of  an  eye  afiected  with 
convergent  strabismus  is  usually  imperfect.  An  early  symp- 
tom is  double  vision,  though  of  this  the  patient  does  not 
continue  long  sensible.  It  is,  however,  always  found,  that 
if  the  vision  of  both  eyes  is  tolerably  goody  and  the  attention 
is  fairly  fixed  on  their  sensations  y  single  objects  held  directly 
before  the  face  are  seen  double. 

The  double  vision  usually  attending  strabismus  is  owing 
to  the  circimistance  that  non-corresponding  parts  of  the  two 
retinsD  are  impressed  by  the  rays  of  light  proceeding  from 
the  same  object  (p.  373). 

The  image  seen  by  the  properly  directed  eye  appears 
clearer  than  the  other ;  which  is  owing  not  only  to  that  eye 
being  the  stronger,  but  especially  to  the  circumstance  that 
in  it  the  impression  is  maiie  on  the  central  part  of  the  re- 
tina, which  is  more  sensible  than  any  other ;  besides,  that 
the  adjustment  of  the  properly  directed  eye  corresponds  with 
the  distance  of  the  object  looked  at  (p.  374). 

The  image  of  the  affected  eye  is  clearer,  and,  in  conse- 
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quence,  the  diplopy  more  striking  the  less  the  cast  of  the 
eye ;  hence  the  double  vision  will  be  noticed  by  the  patient 
before  the  misdirection  of  the  eye  attracts  the  attention  of 
those  about  him.  When  the  squint  becomes  greater,  double 
vision  ceases  in  many  cases,  because  the  impression  on  the 
sound  eye  is  much  more  vivid  than  that  on  the  distorted 
one ;  and  we  know  bv  experiment,  that  of  impressions  dis- 
similar in  force  on  the  two  eyes,  the  mind  perceives  the 
stronger,  to  the  exclusion  of  the  weaker. 

Catues. — ^The  remote  causes  to  which  strabismus  is  in 
different  cases  attributed,  or  attributable,  are  very  various. 
They  are  such  as  the  following: — Convulsions  during  in- 
fancy, difficult  dentition,  hooping-cough,  measles,  small-pox, 
worms,  injuries  and  diseases  of  the  head,  Mght,  anger,  in- 
juries, inflammation,  and  other  diseases  of  the  eyes,  such  as 
opacities  of  the  cornea,  imitation,  and  a  habit  of  misdirectr 
ing  the  eyes. 

Most  commonly,  strabismus  has  its  origin  in  early  life; 
indeed,  many  of  the  diseases  just  enimierated  as  remote 
causes  of  the  affection,  are  diseases  of  early  life. 

In  many  cases  no  cause  at  all  can  be  assigned. 

Is  defective  vision  of  one  eye  a  came  of  strabismus  f — ^In 
most  cases  the  vision  of  the  squinting  eye  is  imperfect ;  but, 
it  may  be  asked,  is  this  cause  or  effect,  or  are  not  the  defec- 
tive vision  and  strabismus  both  effects  of  one  and  the  same 
cause  ? 

As  both  eyes  have  a  tendency,  the  one  to  turn  in,  while 
the  other  remains  straight,  imperfect  vision  of  one  eye  will 
operate  as  a  cause  of  rendering  the  squint  habitual  in  that 
eye,  for  the  reason  that,  as  one  eye  only  can  be  directed 
straight  at  one  time,  it  is  naturally  the  stronger  eye  which 
is  so.  In  this  case  it  is  to  be  remarked,  however,  that  the 
imperfect  vision  is  not  the  cause  of  the  squint  itself;  it  is 
merely  the  cause  of  determining  it  to  one  eye  rather  than  to 
the  other.  The  justness  of  this  view  is  illustrated  by  the 
fact,  that  by  binmng  up  the  stronger  eye,  and  strengthening 
the  weaker  bv  exercise,  the  strabismus  will  shift  from  the 
latter  to  the  former. 

Supposing  defective  vision  of  one  eye  to  have  some  causal 
connexion  with  the  origin  of  strabismus  itself,  it  can  scarcely 
ever  be  the  efficient  cause,  as  much  more  frequently  all  de- 
grees of  defective  vision  of  one  eye  exist  without  the  occur 
rence  of  strabismus ;  and  blind  eyes  are  not  more  prone  to 
squint  than  sound  ones. 
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Proximate  cause. — ^Whatever  be  the  remote  cause  of  stra- 
bismus, there  can  be  no  doubt  that  its  proximate  cause 
consists  in  some  affection  of  the  muscles  of  the  eyeball. 
The  question  which  this  conclusion  naturally  suggests  is, 
what  is  the  nature  of  the  affection  of  the  muscles  of  the  eye- 
ball? 

The  various  remote  causes  of  strabismus  which  have 
been  remarked,  such  as  imitation,  affections  of  the  mind — 
anger,  fear,  &c., — disease  of  the  brain,  intestinal  canal,  and 
other  parts,  together  with  the  circimistance,  that  it  may 
occur  occasionally  only,  and  the  phenomena  of  strabismus 
in  general,  all  pomt  to  the  muscular  affection  being  owing 
to  perverted  nervous  action. 

In  strabismus  convergens,  is  it  the  action  of  the  adductor 
or  abductor  which  is  at  fault?  If  the  adductor,  it  must  be 
in  a  state  of  tonic  spasmodic  contraction,  with  this  pecu- 
liari^,  that  the  spasm  goes  off  when  the  other  eye  is  closed, 
and  immediately  returns  when  it  is  again  opened ;  and  with 
this  peculiarity,  that  on  closing  the  previously  well-directed 
eye  the  spasm  comes  on  in  it  at  the  same  time  that  it  goes 
off  in'  the  habitually  squinting  one. 

Is  it  the  abductor  which  is  at  fault?  The  abductor  is 
certainly  not  paralyzed,  for  on  closing  the  habitually  straight 
eye,  it  evidently  exerts  its  proper  function ;  but,  as  soon  as 
the  latter  is  again  opened,  the  abductor  is  no  longer  able  to 
support  the  eye  in  its  natural  direction,  so  that  the  distor- 
tion immediately  retiuns.  If  the  abductor  be  in  fault  it  is 
obvious  that  the  fault,  whatever  it  is,  is  transferable  from 
the  muscle  of  the  one  eye  to  that  of  the  other. 

It  has  been  inferred  from  the  eye  not  always  turning  out 
to  the  external  canthus,  on  the  section  of  the  mtemal  rectus 
muscle,  that  the  external  rectus  was  paralyzed,  but  it  ap- 
pears that  the  action  of  the  inner  fibres  of  the  upper  and 
lower  recti,  which  are  advantageously  inserted  for  the  pur- 
pose, are  in  general  sufficient  to  restrain  the  everting  action 
of  the  external  rectus  (p.  371,  2nd). 

Orgaiuc  change  of  the  affected  muscle,  or  contraction  of 
surrounding  parts,  may,  however,  supervene ;  such  as  con- 
traction and  thickening  of  the  conjunctiva  on  the  side  to- 
wards which  the  eyeball  is  turned,  and  an  hypertrophied 
state  of  the  muscle,  as  appears  from  post-mortem  examinar 
tion,  but  especially  from  observations  made  during  the  ope- 
ration of  dividing  the  muscle  at  fault.  The  strabismus  thus 
merges  into  luscitas. 
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It  is  tlius  seen  that  there  are  two  distinct  sets  of  cases  of 
coiiverj^tut  misdirection  of  the  eyes,  viz.,  strabismiis  and 
luscitas.  and  that  in  the  fonner  there  is  in  general  noUiiiig 
abnormal  perceptible  about  the  organic  constitutioii  of  the 
muscles  at  fault,  whilst  in  the  latter  there  is  scxnewhefe  or- 
ganic contraction.  But,  between  cases  which  may  be  called 
pure  convergent  strabismus  and  cases  of  Inscitas,  there  are 
gradations  in  which  the  patient  stUl  has  more  or  less  pora 
to  turn  the  eye  out. 

Treatment. — ^When  convergent  strabismus  is  of  reeent 
origin,  is  still  purely  dynamic,  and  if  its  exciting  cause  can 
l)e  discovered,  and  is  still  in  operation,  this  ought  to  be  the 
first  object  of  treatment. 

In  every  recent  case  of  strabismus  in  a  ^oung  penon. 
where  the  exciting  cause  is  not  evident,  it  is  adyisaUe  to 
prescribe  a  calomel  purge  or  two,  and  then  an  alteratiTe 
course  of  mercurial  chalk,  with  an  occasional  laxative,  fx^ 
lowed  up  by  tonics. 

It  is  scarcely  necessary  to  say,  that  whatever  prompts  to 
a  habit  of  misdirecting  the  eyes,  whether  imitation,  trying 
to  look  at  objects  too  near  the  eyes,  or  otherwise  disadvan- 
tageously  placed,  careless  employment  of  the  eyes,  and  the 
like,  must  be  carefully  guarded  against. 

lixercirtc  of  the  habitually  misdirected  eye  during  two 
or  three  hours  daily,  by  covering  the  other  eye,  has  often 
been  foimd  successful  in  curing  squint.  But  it  is  apt  to 
happen  that  whilst  the  habitually  misdirected  eye  be<x)iDfi8 
straight,  the  previously  well-directed  one  turns  in. 

When  strabismus  convergens  has  become  fully  estar 
blished,  it  resists,  as  is  well  known,  all  treatment  such  as 
that  above  indicated. 

Section  of  the  internal  rectus  as  a  means  of  cure, — Ocular 
myotomy  appears  to  have  been  practised  by  the  celebrated 
itinerant  oculist  the  Chevalier  Taylor,  as  a  means  of  curing 
strabismus,  about  a  hundred  years  ago :  but  it  never  came 
into  use  as  a  regular  surgical  operation,  and  so  was  fat 
gotten. 

Of  late  years,  however,  it  has  been  revived.     Suggested 
\^  iievertU  tlifTerent  persons  independently,  and  tried  on  the 
^^'*  I  -J  -  |j^  Stromeyer  especially,  the  operation  on  the 
was  first  introduced  into  actual  practice  by 


seen  that  in  pure  strabismus  there  is  in 
abnonnol  perceptible  about  the  organic 
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constitution  of  the  muscle  at  fault,  whilst  in  luscitas  there 
is  either  paralysis  or  organic  contraction.  Such  being  the 
case,  the  attempt  to  remedjr  organic  luscitas  by  operation, 
every  one  must  admit,  was  justified  by  analogy  with  club- 
foot ;  but  certainly  the  same  cannot  be  said  for  the  opera- 
tion in  pure  strabismus.  It  must  be  confessed,  however, 
that  the  operation  in  cases  of  pure  strabismus  has  proved 
more  successful  than  could  a  priori  have  been  expected. 

Section  of  the  internal  rectus  of  the  habitually  misdirected 
eye  alone  may  be  sufficient,  but  section  of  the  internal  rec- 
tus of  both  eyes  is  generally  necessary,  as  it  is  foimd  that, 
if  one  eye  only  is  operated  on,  it  either  still  remains  in- 
verted, or,  if  it  is  rendered  straight,  the  previously  well- 
directed  eye  is  apt  to  turn  in. 

The  latter  circumstance  is  analogous  to  that  above  pointed 
out,  viz.,  that  when  the  previously  well-directed  eye  is 
covered,  and  the  habitually  inverted  one,  by  being  thus 
called  into  exercise,  becomes  straight,  the  former  turns  in. 

In  double  convergent  strabismus  both  internal  recti  should 
in  like  manner  be  divided  at  the  same  time. 

Position  of  the  patient,  assistants j  and  operator. — This  is 
to  be  arranged  as  above  indicated  for  cataract  (p.  240,  et 
seq.). 

Securing  of  the  eyelids. — ^For  securing  the  eyelids  specula 
have  been  much  employed,  but  they  may  be  dispensed  with, 
and  the  eyelids  secured  as  above  recommended  for  cataract 
(p.  241,  et  seq.),  only  that  this  must  be  done  whollv  by  the  as- 
sistants, as  both  hands  of  the  operator  are  necessanly  engaged. 
One  assistant  may  taJ^e  charge  of  both  eyeMs  if  tnere  is  not 
a  second  at  hand.  There  should,  however,  be  an  assistant 
ready  with  small  pieces  of  sponge,  to  sponge  away  the  blood, 
which  sometimes  flows  after  the  division  of  the  conjunctiva, 
and  collects  in  the  wound. 

Section  of  the  internal  rectus. — The  opposite  eye  being 
covered,  the  patient  is  to  be  directed  to  turn  the  eye  to  be 
operated  on  as  much  outwards  as  he  can.  Whilst  he  does 
this,  the  surgeon,  with  a  toothed  forceps  held  in  his  left 
hand,  seizes  tiie  conjunctiva  at  about  a  quarter  of  an  inch 
from  the  margin  of  the  cornea  on  the  nasal  side,  and  raises 
it  up  in  a  large  transverse  fold,  which  he  immediately  divides 
with  a  pair  of  straight  blunt-pointed  scissors,  so  as  to  make 
a  free  vertical  incision  through  the  conjunctiva.  This  inci- 
sion may  be  enlarged  with  the  scissors  upwards  and  down- 
wards, if  not  at  once  long  enough ;  but  the  whole  length 
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ought  not  to  exceed  one-fourth  or  one-third 
of  an  inch.  By  this  division  of  the  conjuno- 
tiva,  the  tendon  of  the  internal  rectus,  whidi 
is  inserted  into  the  sclerotica  at  about  one- 
sixth  of  an  inch  from  the  margin  of  the  cor- 
nea, is  exposed. 

The  next  step  is  to  pass  a  bent  probe  ca 
blunt  hook  (Fig  72)  behind  the  tendon, 
between  it  and  the  sclerotica,  from  above 
downwards ;  bringing  its  point,  when  £Burly 
passed  behind  the  tendon,  out  through  the 
lower  end  of  the  incision  of  the  conjunctiva, 
by  raising  its  handle. 

The  tendon  of  the  muscle  being  thus  raised 
on  the  hook,  the  next  step  is  its  section,  which 
is  effected  with  the  scissors,  fix)m  below  up- 
wards, near  its  insertion. 

If,  after  this  is  done,  the  eye  does  not  ad- 
mit of  being  freely  everted,  an  ea^loration 
of  the  bottom  of  the  wound  is  to  be  made 
with  the  hook,  in  order  that  if  this  be  owing 
to  any  bands  of  cellular  tissue  remaining 
uncut,  they  may  be  raised  and  divided. 

The  immediate  effect  of  division  of  the  in- 
ternal rectus  of  one  eye  in  convergent  stra- 
bismus, may  be,  that  the  axis  of  the  eye  be- 
comes directed  straight  forward,  and  can  be 
preserved  so  though  the  other  eye  is  kept 
open.  If,  however,  this  should  not  be  the 
case,  but  the  eye  still  remams  inverted,  divi- 
sion of  the  internal  rectus  of  the  opposite  eye 
should  be  forthwith  performed. 

That  the  axes  of  the  two  eyes,  though 
they  may  appear  to  do  so,  do  not  correspond 
immediately  after  the  operation,  is  shown  by 
the  circumstance  that  double-vision  has  been 
in  most  instances  an  immediate  result  of  the 
operation,  but  it  has  usually  gone  off  sooner 
or  later. 

The  reason  of  double  vision  occurring 
aft«r,  when  perhaps  it  did  not  exist  before, 
the  operation,  when  the  axes  of  the  eyes, 
deviated  so  much  more,  appears  to  be  this : 
— ^the  rays  of  light  from  the  object  regarded 
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by  the  sound  eye,  were  either  not  at  all  received  on  the  re- 
tina of  the  squinting  eye,  or  if  so,  received  in  a  place  con- 
siderably removed  from  the  most  sensible  part,  and  the  im- 
pression on  which,  therefore  was  too  weak  to  hx  the  atten- 
tion ;  whereas,  after  the  operation,  the  rays  striking,  in  the 
eye  operated  on,  a  part  of  the  retina  nearer  the  centre,  the 
sensation  is  strong  enough  to  attract  notice,  but,  the  axes 
of  the  two  eyes  not  yet  quite  corresponding,  there  is  double 
vision. 

It  has  sometimes  been  remarked  that  the  vision  of  the 
eye  became  weaker  after  the  operation,  but  soon  improved 
again.  More  frequently,  considerable  improvement  in  the 
vision  of  the  eye  operated  on  has  been,  or  has  been  fancied 
by  the  patient  to  have  been,  a  result  of  the  operation. 
Generally,  however,  there  is  no  actual  change  in  the  retinal 
power,  and  rectification  of  the  squint  is  all  that  is  gained 
from  tiie  operation. 

Unnatural  prominenee  of  the  eyeball  amounting  sometimes 
to  semi-dislocation,  has  been  a  common  result  of  the  division 
of  the  internal  rectus.  This  is  owing  in  some  degree  to  the 
unrestrained  action  of  the  oblique  muscles,  and  cannot  be 
altogether  avoided,  but  there  is  no  doubt  that  it  is  in  a 
greater  measure  owing  to  too  free  division  of  tiie  conjunc- 
tiva, division  of  the  muscle  too  far  back,  and  too  great  de- 
tachment of  its  cellular  connexions  with  the  eyeball. 

Eversion  of  the  eye  after  section  of  the  internal  rectus  by 
the  action  of  the  external  rectus  has  much  less  frequently 
happened  than  might  have  been  anticipated.  This  is  owing 
in  a  great  measure,  as  above  said  (p.  379),  to  the  inverting 
action  of  the  inner  fibres  of  the  superior  and  inferior  recti. 

In  cases  of  eversion  the  eye  may  eventually  turn  right. 
If  it  does  not,  division  of  the  external  rectus  must  be  had 
recourse  to. 


Strabismus  divergens. 

Strabismus  in  all  respects  analogous  to  convergent  stra- 
bismus, except  that  the  misdirection  of  the  eye  is  outwards, 
is  rare. 

Divergent  lusoitas  from  paralysis  of  the  muscles  supplied 
by  the  third  pair,  must  not  be  confounded  with  divergent 
strabismus. 

The  eversion  which  sometimes  occux^  oitiet  «i^^^<cpcl  ^1  ^^ 
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internal  rectus  for  convergent  strabismus,  inasmuch  as  tiie 
eye  can  still  be  moved  somewhat  from,  the  external  angle 
when  the  other  eye  is  closed,  partakes  partly  of  the  charac- 
ters of  strabismus  and  partly  of  those  of  luscitas. 

Treatment. — The  same  general  treatment  and  exercise  of 
the  eye,  above  recommended  for  convergent  strabismus,  may 
be  tried  in  recent  cases. 

Myotomy  has  not  been  so  successful  in  divergent  as  in 
convergent  strabismus.  The  return  of  the  eye  from  its 
state  of  eversion  to  a  straight  direction  after  section  of  the 
external  rectus  is  but  very  gradual. 

Division  of  the  corresponding  recti  of  both  eyes  at  the 
same  time  is  equally  applicable  to  divergent  as  to  conver 
gent  strabismus. 

Section  of  the  external  rectus. — This  is  performed  in  essen* 
tially  the  same  manner  as  that  of  the  internal  rectus,  it 
being  remembered  that  the  insertion  of  the  tendon  of  the 
external  rectus  is  as  much  as  a  quarter  of  an  inch  from  the 
margin  of  the  cornea,  and  is  thinner  and  more  spread  out 
than  that  of  the  internal. 


Strabismus  sursumvergens  and  strabismus  deorsumvergens. 

The  turning  up  and  turning  down  of  the  eyes,  compre- 
hended imder  these  names,  appear  to  be  rather  examples  of 
luscitas,  than  pure  strabismus. 

Cases  have  been  met  with,  in  which  the  eye  having  been 
previously  directed  inwards  and  iipwards,  turned  right  up- 
wards, after  the  section  of  the  internal  rectus,  and  was 
brought  back  to  a  natural  position  only  by  section  of  the 
superior  rectus. 

In  reference  to  section  of  the  superior  rectus,  it  is  to  be 
remembered  that  the  insertion  of  its  inner  fibres  is  nearer 
the  margin  of  the  cornea,  but  that  the  average  distance  of 
the  insertion  from  the  margin  of  the  cornea  is  about  a  quar- 
ter of  an  inch. 

The  insertion  of  the  inferior  rectus  is  similar  to  that  of 
the  superior,  but  not  quite  so  far  from  the  margin  of  the 
cornea,  being  only  about  one-fifth  of  an  inch.  Section  of 
the  infOTior  rectus  does  not  seem  ever  to  be  required. 

Treatment  and  accidents  after  the  operation  of  oeular 
myotomy. — In  general,  Httle  treatment  is  requir^     It  is 
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always  advisable  that  the  patient  should  be  kept  at  rest  for 
a  day  or  two  after  the  operation.  A  cold  lotion  may  be  ap- 
plied to  the  eye  (p.  84),  but  if  pain  come  on,  warm  fomenta- 
tions will  be  better. 

The  aoeidents  wkUh  have  occurred  during  emd  after  the 
^peratioUf  are: — ^The  eyeball  eut  into  and  the  yitreous 
humour  evacuated.  HsBmorrhage  to  a  dang^ous  extent. 
Inflammation  of  the  conjimctiva  with  chemosis.  Inflam- 
mation in  the  orbit,  encUng  in  abscess.  Panophthalmitis 
ending  in  total  destruction  of  the  eye.  Convukive  move- 
ments of  the  eyeball.  Many  of  these  accidents,  however, 
th^e  can  be  no  doubt  have  been  owing  to  a  rude  perform  • 
ance  of  the  operation. 

When  a  return  <^  the  strabismus  takes  place,  the  opera- 
tion may  be  repeated.  Sometimes  success  has  been  obtained 
only  after  a  second  or  third  repetition. 


Paralysis  of  the  muscles  suppUed  hy  the  nerve  of  the  third 
pair. 

The  result  of  paralysis  of  the  muscles  supplied  by  the 
nerve  of  the  third  pair,  viz.,  the  levator  palpebrsB,  the  mtw- 
nal,  superior,  and  inferior  recti,  the  inferii^r  oblique  and  the 
4sphincter  fibres  of  the  iris,  is : — 

1st.  Paralytic  ptosis. 

2nd.  Paralytic  divwgent  luscrtas, 

8rd.  Paralytic  mydriasis. 

Paralytic  ptoeis. — This  is  a  hanging  down  of  the  upper 
eyelid  over  t£e  eye,  in  consequ«ioe  of  paralysis  of  its  levator 
muscle  permitting  of  the  imrestrained  action  of  the  orbieu 
laiis  palpebrarum.  The  patient  «an  thus  open  his  eye  only 
by  raising  the  eyelid  with  his  finger. 

Paralytic  divergent  luscitas. — ^When  the  upper  eyelid  is 
raised  with  the  finger,  the  eye  is  seen  to  be  turned  rather 
outwards  and  sometimes  downwards,  in  c^isequ^ice  of  the 
paralysis  of  iAie  internal  superior  and  mfenor  recti  per- 
mitting of  the  unrestraiBed  action  of  the  external  rectus, 
and  paralysis  of  the  inferior  oblique  permitting  of  the  unre- 
strained action  of  the  superior.  The  patient  is  at  the  same 
time  unable  to  move  the  eye  upwards  or  downwards.  From 
the  non-correspondences  of  the  two  eyes  occasioned  by  the 
eversion,  tiie  patient  sees  double,  ^especiaillY  >wlaBii\i^  \asJ*a» 
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to  the  Opposite  side,  and  is  apt  to  become  giddy  if  he  attempts 
to  walk  vvbUe  he  holds  the  eye  open.  By  looking  and  lean- 
ing the  head  to  the  same  side,  the  double  yision  ceases. 

Paralytic  mydriasis. — ^As  above  explained,  this  is  persis- 
tent dilatation  of  the  pupil,  notwithstanding  exposiure  to 
light,  owing  to  the  paralysis  of  the  circular  fibres  of  the  iris 
permitting  of  the  unrestrained  action  of  the  radiating  ones 
(p.  312). 

It  is  to  be  observed,  that  these  three  different  states  may 
exist  separately.  The  ptosis  without  immobility  of  the  eye- 
ball ;  the  immobility  of  the  eyeball  may  not  be  accompanied 
b^  ptosis,  and  that  both  these  forms  of  paralysis  may  exist 
without  affection  of  the  pupil.  Besides  the  double  yision, 
there  is  often  more  or  less  impairment  of  sight. 

Causes. — Paralysis  of  the  parts  supplied  by  the  nerve  of 
the  paixd  pair  sometimes  comes  on  under  the  same  circum 
stances  as  rheumatism,  viz.,  exposure  to  cold  and  damp. 
Such  cases  are  properly  viewed  as  being  of  a  rheiunatic 
character. 

The  cause  of  the  paralysis,  however,  is  often  congestioii, 
extravasation,  effusion,  a  tumour,  &c.,  consequent  some- 
times to  blows  or  falls  on  the  head,  involving  the  intercranial 
portion  of  the  nerve.  In  such  cases  both  nerves  are  apt  to 
be  affected. 

Bheumatic  paralysis  of  the  parts  supplied  by  the  nerve  of 
the  third  pair  soon  develops  itself  after  the  exposure.  Para- 
lysis of  the  same  parts,  owing  to  iutercranial  disease,  may 
accordiug  to  the  nature  of  that  disease  come  on  suddenly  or 
gradually,  and  be  accompanied  with  paralysis  of  other  parts. 

When  all  parts  supplied  by  the  third  pair  are  'parBijz/&^ 
it  is  probable  that  the  seat  of  the  affection  of  the  nerve  is  at 
or  near  its  origin.  When,  on  the  contrary,  certain  parts  only 
are  paralyzed,  the  disease  probably  implicates  oidy  certain 
peiiphoral  branches  of  the  nerve. 

Prognosis. — ^Rheumatic  paralysis  is  often  cured,  though  it 
may  yield  but  slowly.  The  same  may  be  said  of  cases  ap- 
parently owing  to  some  cerebral  affection,  which  have  come 
on  suddenly.  In  slow  cerebral  cases  the  prognosis  is  not 
only  imfavourable,  but  the  paralysis  under  consideratUm 
m£^  be  but  a  comparatively  unimportant  part  of  the  case.   . 

Treatment. — The  plan  of  treatment  in  the  rheumatic  cases 
is  the  general  antiphlogistic  (p.  84,  et  se(j.),  consisting  of 
bleediQg,  mercurialization,  and  counter-imtation.  Accord- 
ing to  the  circiuustances  of  the  case,  bleeding  should  be  by 


PARALYSIS  OF  NERYE    OF  THIRD   PAIR.  887 

venesection  or  leeches,  or  both ;  the  merciuialization  should 
be  pushed  to  decided  affection  of  the  mouth ;  the  counter- 
irritation  may  be  made  by  blisters  to  the  crown  of  the  head 
or  over  the  brow.  The  same  plan  of  treatment  is  apphcable 
in  sudden  cerebral  cases.  But  in  slow  cerebral  cases  the 
alterative  plan  of  treatment  with  counter-irritation  is  the 
onlv  one  admissible. 

A  man,  aet.  41.  Oct.  14.  About  ten  days  or  a  fortnight 
ago,  severe  pain  in  the  left  temple  came  on,  from  the  temple 
it  extended  to  the  forehead  of  the  same  side,  around  the 
orbit,  and  down  the  side  of  the  nose.  The  pain  was  much 
mcreased  when  warm  in  bed.  Three  days  ago  the  upper 
eyelid  of  the  same  side  became  affected  with  paralytic  ptosis, 
and  the  eyeball  lost  the  power  of  being  fully  turned  towards 
the  nose.  The  pupil  is  not  dilated  and  contracts  on  exposure 
to  light.  The  skin  of  the  forehead  over  the  left  eye  is  both 
warmer  and  more  red  than  that  of  the  opposite  side.  Tongue 
loaded — appetite  bad — health  generally  has  not  been  strong. 

To  take  calomel  (gr.  iij.)  and  pulv.  ipecac,  comp.  (gr.  viij.) 
at  bed-time ;  and  after  that  calomel' gr.  j.  with  opiimi  gr.  J, 
twice  a  dm.    A  bhster  to  be  applied  behind  the  left  ear. 

16th. — To  continue  the  pills  and  take  a  purgative  draught 
to-mon'ow  morning. 

18th. — Feels  decidedly  better — raises  the  left  upper  eyehd 
more  folly,  but  the  eversion  of  the  eyeball  stiU  continues,  so 
that  he  still  sees  eveirthing  double.  Quite  free  from  pain. 
Mouth  much  affected  by  the  mercury.  Appears  to  move 
the  left  eyeball  inwards  a  little  more  than  before. 

To  continue  the  pills  and  repeat  the  bhster  behind  the 
ear. 

21st.-^Raises  the  upper  lid  nearly  to  the  natural  degree. 
Turns  the  eyeball  more  freely  inwards,  correspondence  of 
the  two  eyes  is,  however,  not  quite  perfect,  as  he  still  has 
double  vision.  The  two  images,  however,  appear  less  widely 
separated. 

Mouth  still  much  affected.  Blister  nearly  well.  Bowels 
free. 

23rd. — The  upper  left  eyehd  admits  of  being  raised  nearly 
as  well  as  the  upper  hd  of  the  right  eye,  and  the  corre- 
spondence of  the  axes  of  the  two  eyes  is  now  nearly  com- 
plete, so  that  double  vision  is  almost  gone. 

Mouth  still  very  sore. 

25th. — Continues  to  improve.  To  repeat  the  blister  la^- 
hind  the  ear. 
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28th. — He  now  opens  the  eye  perfBctlv.  The  double  Tiawo 
is  entirely  gone.  iNo  pain  in  the  head.  Mouth  still  very 
sore,  and  strength  sunken. 

Nov  6th. — Mouth  a  little  better,  but  still  is  conaideraUy 
affected.  To  take  bark  and  soda  powders  three  times  a  day. 
(Pulv.  cinchonaB, — sodaB  sesqui-carbonatis,  a&  gr.  v.) 

8th. — ^Eyes  quite  well.  Mouth  still  tender.  To  oontinfie 
the  powders. 

22nd. — Mouth  much  better. 

Jan.  10th. — ^Now  quite  well. 

A  woman,  SBt.  47.  Ptosis  on  right  side.  Paralysis  of  «n 
the  other  muscles  supplied  by  the  third  pair.  Ptqul  in  8 
middle  state  and  sluggish.    Vision  rather  impaired. 

Game  on  two  months  ago,  accompanied  by  yiolent  pains 
in  the  head,  and  creeping  sensation  over  the  eyebrow. 

Recovered  under  cupping,  mercurialization,  and  coimfter- 
irritation.  The  power  over  the  levator  palpebrse  began  to 
be  recovered  soon  after  the  commencement  of  the  treatment, 
and  was  complete  a  considerable  time  before  the  patient 
could  freely  turn  the  eye  inwards,  upwards,  or  downwanb 
in  concert  with  the  opposite  eye. 

It  was  three  or  four  months  before  recovery  was  perfect 


Paralysis  of  the  muscle  supplied  by  the  nerve  of  thefawrik 
pair. 

Paralysis  of  the  superior  oblique  muscle,  as  already  ob- 
served, is  not  manifested  by  loss  of  correspondence  with 
direction  of  the  two  eyes,  but  in  consequence  of  tbe  result- 
ing deviation  of  paralleUsm  of  the  vertical  and  horizontal 
diameters  of  the  eyeball  of  the  affected  side  from  those  of 
the  other  eyeball,  there  is  an  obliquity  in  the  position  of  the 
image  seen  by  the  former,  so  that  there  results  a  peculiar 
form  of  double  vision.  This  is  corrected  on  leaiung  the 
head  to  the  opposide  side,  the  action  of  the  superior  oUique 
here  restoring  the  parallelism  (p.  370,  et  seq.). 

Paralysis  of  the  muscle  supplied  by  the  nerve  of  the  tixth 
pair. 

Paralysis  of  the  muscle  supplied  by  the  nerve  of  the 
sixth  pair,  or  the  external  rectus,  is  of  rarer  ooouirenoe 
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than  that  of  the  muscles  supplied  by  the  nerve  of  the  third 
pair. 

In  this  afifection  the  eye  is  inclined  towards  the  nose,  and 
cannot  be  turned  out  (convergent  luscitas) ;  and,  of  course, 
in  consequence  of  non-correspondence  of  the  two  eyes  there 
is  double  vision,  which,  is  in  this  case  more  felt  as  the  eye 
continues  open. 

Causes. — ^What  has  been  said  of  paralysis  of  the  parts 
supplied  by  the  nerve  of  the  third  pair,  is  applicable  to 
paralysis  of  the  external  rectus.  In  one  of  the  following 
cases  it  appears  to  have  been  occasioned  by  a  blow  on  the 
temple. 

Prognosis. — This  palsv  is  more  tedious  of  cure  than  that 
of  the  muscles  supphed  by  the  third  pair. 

Treatment. — This  is  illustrated    by  the  two  following 


A  woman,  SBt.  41,  received  a  blow  with  a  fist  on  the  left 
temple,  close  to  the  outer  comer  of  the  eye.  The  skin  was 
broken,  and  bleeding  took  place  at  the  time,  and  by-and-by 
the  eyelids  became  swollen  and  livid. 

The  sight  was  not  at  first  afiected,  but  about  three  weeks 
afterwards  everything  suddenly  appeared  to  the  patient 
conftised. 

Shortly  after  this,  when  the  patient  applied  for  advioe,  the 
immediate  efiects  of  the  blow  had  disappeared,  except  some 
slight  conjunctival  ecchymosis  next  the  outer  ande. 

On  examination  it  was  observed  that  the  left  eye  was 
more  prominent  than  the  right,  and  that  it  could  not  be 
turned  towards  the  left  in  concert  with  the  right  eye.  The 
patient,  therefore,  saw  double ;  she  was  quite  able  to  tunv 
the  left  eye  towards  the  right  in  concert  with  the  right  eye ; 
in  this  case  vision  was  single. 

After  the  blow,  suffered  ftom  headache,  which  ceased  after 
the  defect  of  sight  supervened. 

The  treatment,  which  consisted  in  cupping  once  to  about 
^viij.,  mercurialization,  repeated  blistering,  and  latterly 
quinine,  was  continued  for  about  two  months  before  any 
manifestation  of  improvement.  She  was  then  able  to  turn 
the  eye  towards  the  outer  comer  to  some  extent 

In  another  fortnight  she  was  able  to  turn  the  left  eye 
almost  perfectly  towards  the  outer  comer,  and  was  no  longer 
disturbed  with  double  vision. 

A  man,  aet.  36,  labouring  under  diplopia.    When  a  fin^e 
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is  held  before  him  he  sees  tw^o  images  side  by  side.  If  the 
finger  be  held  to  the  left,  the  images  approximate  until  they 
coalesce,  and  one  only  is  seen.  If  the  nnger  be  held  to  the 
right,  on  the  contrary,  the  two  images  are  seen  wider  apart. 

It  is  the  right  eye  which  is  at  fault ;  the  external  rectus 
being  paralyzed  so  that  he  cannot  turn  it  towards  the 
temple.  Suffered  pain  over  both  eyebrows  yesterday.  Had 
gonorrhoea  about  three  months  ago. 

The  patient  was  cupped  on  the  right  temple  to  Jviij., 
when  first  seen,  and  again  a  fortnight  after.  He  took 
calomel  and  opium  to  the  extent  of  affecting  his  mouth, 
and  keeping  it  so  for  three  or  four  weeks.  Had  an  occa- 
sional laxative,  and  was  repeatedly  blistered. 

Under  this  treatment  he  began,  in  the  course  of  three 
weeks,  to  improve,  gradually  gaining  more  and  more  the 
power  to  turn  the  eye  towards  the  temple,  whilst  double 
vision  became  proportionally  less,  imtil,  at  last,  in  the 
course  of  a  few  weeks  more  he  was  able  to  move  the  right  eye 
in  perfect  concert  with  the  left,  and  double  vision  whoUy 
ceased. 

Oscillation  and  nystagmus  of  the  eyeballs. 

OsciDation  of  the  eyeball  is  a  to-and-firo  movement  of  it 
round  its  antero-postenor  axis,  whilst  nystagmus  is  a  similar 
movement  roimd  its  vertical  axis.  The  former  is  owing  to 
clonic  convulsion  of  the  oblique  muscles,  the  latter  to  clonic 
convulsion  of  the  internal  and  external  recti. 

These  irregular  movements  are  most  generally  met  with 
attendant  on  defective  vision,  from  whatever  cause,  which 
has  existed  from  birth  or  from  an  early  period  of  life — such 
as  congenital  albinism,  congenital  cataract,  amaurosis — or 
general  nervous  complaints,  such  as  hysteria,  epilepsy, 
chorea^-or  evident  disease  of  the  brain. 

But  little  can  be  done  by  way  of  medical  treatment 
Ocular  myotomy,  which  has  been  wantonly  applied  to  the 
treatment  of  so  many  different  affections  of  the  eye,  has 
been  applied  to  the  cases  under  consideration  also,  and  it  is 
said  with  success. 
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CHAPTER  VII. 


DISEASES   OF   THE    EYELIDS. 

Section  I. — Inflammations  and  Ulcerations  of  the 
Eyelids. 

Phlegmonotu  inflammation  of  the  eyelids. 

In  this  inflammation,  which  more  frequently  afibcts  the 
upper  than  the  lower  eyelid,  the  cardinal  symptoms,  red- 
ness, swelling,  heat,  and  pain^  are  well  marked. 

The  swelling  is  circumscribed  by  the  border  of  the  eyelid 
on  the  one  hand,  and  the  margin  of  the  orbit  on  the  other, 
and  may  be  so  considerable  as  to  prevent  the  eye  from  being 
opened. 

If  resolution  does  not  soon  take  place,  the  inflammation 
goes  on  to  suppuration. 

Catises. — ^Phlegmonous  inflammation  of  the  eyelids  is 
frequently  of  traumatic  origin ;  but  in  children,  in  whom 
it  is  most  common,  the  cause  is  sometimes  not  very  evident. 

Prognosis  and  treatment. — If  left  to  itself,  the  abscess 
usually  points  and  bursts  externally;  generally  at  the 
margin  of  the  eyelid,  near  the  outer  comer.  When  the 
abscess  is  thus  left  to  burst,  the  skin  and  cellular  tissue  of 
the  eyelids  are  apt  to  be  materially  injured,  the  eventual 
consequence  of  which  will  be  distortion  of  the  eyelids  of 
various  kinds,  shortening,  eversion,  &c. 

The  treatment  best  calculated  to  put  a  stop  to  the  in- 
flammation, and  to  prevent  injury  of  the  skin  and  cellular 
tissue  of  the  eyelid,  is  a  free  incision  with  a  lancet  trans- 
versely through  the  middle  of  the  swelling.  In  the  purely 
inflammatory  stage,  this  gives  issue  to  a  considerable  quan- 
tity of  blood  and  fluid  exuded  into  the  cellular  tissue, 
relieves  tension,  and  promotes  resolution ;  in  the  stage  of 
suppuration,  it  evacuates  the  mattex,  «.iid.  \)c^  S&  x^ssoa^ 
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followed  by  a  subsidence  of  the  s^ptoms.  Afiar  the 
incision,  warm  fomentations  are  applied. 

The  patient  is  at  the  same  time  to  be  purged  aud  keptst 
rest. 

If  the  patient  dreads  the  incision,  leeches  may  be  sub- 
stituted in  the  purely  inflammatory  stage ;  and  in  the  stage 
of  suppuration,  pointing  and  bursting  bf  the  abscess  aro  to 
be  promoted  by  warm  cataplasms. 


Erysipelatous  inflammation  of  the  eyelids. 

In  erysipelas,  the  redness  varies  from  a  paJe  rose-tint 
inclining  to  yellow  to  a  bright  scarlet  or  livid  hue,  is  not 
circumscribed,  and  disappears  on  pressure,  but  soon  retuns. 

The  swelling  is  not  great  but  diffused.  Where,  however, 
there  is  loose  subcutaneous  cellular  tissue  as  in  the  eyelids, 
there  is,  in  addition,  considerable  oedematous  swelling  htm 
copious  serous  exudation  into  it. 

The  pain,  which  is  superficial,  and  generally  not  severe, 
is  of  a  burning  character. 

Constitutional  symptoms. — For  some  days  before,  the 
patient  complains  of  general  uneasiness,  headache,  loss  d 
appetite,  nausea,  and  perhaps  vomiting,  all  of  which  symp- 
toms cease  or  are  much  relieved  when  the  erysipelas  makes 
its  appearance. 

In  erysipelais  of  the  face  the  eyelids  are  always  involved, 
but  sometimes  they  are  the  origmal  seat  of  the  infliiTnnHfc. 
tion,  especially  in  cases  arising  from  injurv. 

Besides  lacrymation,  there  is  increased  Meibomian  and 
conjimctival  secretion,  which,  in  the  form  of  a  puromuoous 
matter  collects  over-night  along  the  border  of  the  eyelids, 
and  at  the  inner  canthus. 

Erysipelas  of  the  eyelids  usually  ends  in  resolution,  in 
which  case  the  redness  and  swelling  subside,  and  branny 
scales,  consisting  of  exfoliated  epidermis  and  dried  exudt- 
tion,  are  thrown  off  from  the  surface. 
,  In  consequence  of  serous  exudation  under  the  epidermis^ 
vesicles  or  duUsb  are  sometimes  formed.  These  by-and-by 
burst,  and,  the  matter  set  free  becomes  dried  into  crusts, 
which,  with  the  branny  scales,  eventually  fall  off,  leaving 
the  skin  a  sound  state. 

In  more  violent  cases,  along  with  severe  pain  in  the  part, 
and  constitutional  disorder,  the  inflammation  runs  on  to 
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diffuse  suppuration  and  mortification  of  the  subcutaneous 
cellular  tissue. 

If  the  erysipelas  end  in  this  manner,  great  distortion  of 
the  eyelids  may  be  the  result. 

General  treatment. — The  best  remedy  at  first  is  an  emeto- 
cathartic,  consisting  of  one  or  two  grains  of  tartar  emetic, 
and  an  ounce  or  two  of  Epsom  salt,  dissolved  in  two  pints 
of  water,  and  given  in  the  dose  of  a  teacup-ful  every  two 
hours.  Whatever  other  general  treatment  may  be  neces- 
sary will  depend  much  on  the  circumstances  of  the  case. 
The  alterative  and  tonic  plan  is  that  which  is  found  most 
effectual,  especially  in  London.  Elsewhere  the  antiphlo- 
gistic plan  is  considered  the  best. 

Local  treatment. — In  many  cases,  the  erysipelas  subsides 
without  any  local  application. 

In  severer  cases,  it  is  advisable  to  have  recourse  to 
scarification  by  repeated  fine  punctures  with  the  point  of  a 
lancet,  encouraging  the  bleeding  by  warm  fomentations. 
This  affords  great  relief  even  in  a  few  minutes,  prevents 
vesication,  and  diminishes  the  risk  of  suppuration  and 
mortification. 

When  the  inflammation  has  gone  so  far  that  suppuration 
and  mortification  are  threatened,  or  if  they  have  alreadv 
taken  place,  free  transverse  incisions  should  be  made  through 
the  slon  into  the  subjacent  cellular  tissue,  and  warm  wa&r 
dressing  applied. 

By  this  practice,  mischief  is  averted,  or,  if  it  has  ahready 
begun,  arrested  by  a  fi'ee  outiet  being  afforded  for  pent-up 
matter,  and  sloughy  cellular  tissue. 


Variolous  inflammation  of  the  eyelids. 

The  variolous  eruption  on  the  eyelids  has  been  noticed 
under  the  head  of  variolous  ophthalmia  (p.  162),  with  a 
reference  to  this  place  for  the  treatment  calculated  to 
prevent  distortion  of  the  eyelids,  such  as  entropium,  ectro- 
piinn,  or  trichiasis,  firom  bad  cicatrices  succeedmg  the  pus- 
tules. 

The  plan  which  is  usually  recommended  for  this  purpose 
is  to  endeavour  to  check  the  development  of  pustules  at  the 
edges  of  the  eyelids  by  touching  them  in  their  early  stage 
with  lunar  caustic ;  or  if  the  pustules  have  already  formed, 
by  evacuating  them  by  puncture  and  lik^iL  %^"^^^:^%  "^^ 
caustic. 
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supervention  of  puberty  has  in  general  a  beneficial  effect  on 
the  complaint. 

Treatment. — ^Being  fi^quently  connepted  with  a  faulty 
state  of  the  constitution,  it  is  of  great  consequence  that  at- 
tention should  be  directed  to  the  general  health. 

The  employment  of  alteratives  and  purgatives  will  be 
fbtmd  usenil  preliminaries.  The  state  of  the  skin  must  also 
be  looked  to,  and  antimonials  employed  if  necessary.  After- 
wards tonics,  together  with  occasional  laxatives. 

The  diet  and  regimen  above  recommended  in  phlyctenular 
ophthalmia  (p.  122),  are  equally  indicated  here. 

The  first  point  in  the  local  treatment  is,  that  after  rraiov- 
ing  the  incrustations  from  the  borders  of  the  eyelids  in  the 
manner  above  directed,  to  pluck  out  all  those  eyelashes  at 
least  which  are  so  loose  as  to  yield  to  the  force  which  can  be 
exerted  by  means  of  the  finger  and  thumb  grasping  them. 

This  being  done,  the  disease  will,  in  a  great  proportion  of 
cases,  subside  under  the  use  of  the  bichloride  of  mercuiy 
eye-water  (p.  38),  three  times  a  day;  and  the  application, 
in  the  manner  above  directed  (p.  40),  of  the  weak  red  preci- 
pitate salve  (p.  41)  to  the  borders  of  the  eyelids  at  bed-tima 

If,  however,  there  is  much  tenderness  and  irritability,  the 
only  local  application,  at  first,  should  be  tepid  water  to 
batne  the  eyes,  and  some  mild  ointment  appHed  to  the 
edges  of  the  eyelids,  whenever  the  incrustations  are  removed 
from  the  eyelashes,  until  the  irritabihty  be  relieved,  by  ge- 
neral treatment,  leeches  to  the  eyelids  and  coimter-irritation 
behind  the  ears. 

The  application  of  a  leach  or  two,  and  scarification  of  the 
palpebral  conjunctiva  are  indicated,  whenever  there  appears 
to  be  much  congestion  at  the  borders  of  the  eyelids. 

In  cases  in  which  there  is  much  ulceration  at  the  roots  of 
the  eyelashes,  it  is  a  good  practice,  after  removing  the  crusts 
and  plucking  out  as  many  of  the  eyelashes  as  can  be  done 
without  subjecting  the  patient  to  much  pain,  to  touch  the 
ulcers  with  the  lunar  caustic  pencil.  This  may  require  to 
be  repeated  three  or  four  times  at  intervals  of  a  few  days. 

After  this  the  use  of  the  eye-water  and  salve  is  to  be  re- 
sinned. 

When  the  disease  has  become  inveterate,  any  further 
treatment  can  only  be  palliative.  It  should  consist  of  the 
occasional  use  of  Janin's  ointment  (p.  42),  and  the  alum 
lotion  (p.  38) ;  and,  when  circumstances  require  it,  scaii- 
fication  of  the  conjunctiva  and  bhsters  behind  the  ears. 
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delicate  integument  of  the  tarsal  border  and  the  adjoining 
conjunctiva  and  skin  of  the  eyelid ; — ^the  latter  occurs  in 
children,  and  affects  principally  the  glandular  structures  at 
the  borders  of  the  eyelids  and  the  roots  of  the  eyelashes. 


Catarrhal  ophthalmia  tarsi.* 

Oljective  gymptoms. — Towards  the  borders  of  the  eyelids 
the  skin  is  somewhat  red  and  swollen,  the  conjunctiva  red 
and  villous,  and  the  delicate  integument  of  the  border  itself 
more  or  less  excoriated,  especially  towards  the  outer  angle. 

The  eyelashes  are  loaded  with  Meibomian  secretion,  and 
the  eyelids  become  glued  together  by  it  over  night. 

Subjective  symptoms. — ^These  are  itchiness  and  smarting 
at  the  borders  and  angles  of  the  eyelids,  and  the  sensation 
of  foreign  particles  in  the  eye,  with  some  intolerance  of  light, 
and  lacrymation. 

When  the  complaint  has  been  of  long  continuance,  many 
of  the  eyelashes  fall  out,  and  some  become  misdirected,  and 
not  unfrequentiy  slight  inversion  or  eversion  of  the  borders 
of  the  eyelids  takes  place— the  former  generally  from  trans- 
verse shortening  of  the  border  of  the  eyelids,  the  latter  from 
contraction  of  the  skin  and  a  sarcomatous  state  of  the 
conjunctiva  (ectropium  senile). 

dames. — The  disease,  which  may  be  the  sequela  of  a 
common  general  catarrhal  ophthalmia,  or  may,  from  the 
first,  be  confined  to  the  tarsus,  affects  adults  chiefly,  whose 
occupation  exposes  them  to  cold  and  damp,  to  bad  air  and 
mephitic  vapours,  especially  if  addicted  to  intemperance 
in  spirituous  drinks ;  or,  independent  of  such  conditions, 
weakly  and  old  persons. 

Treatment.— ii  there  be  much  redness  and  smarting  at 
the  borders  of  the  eyelids,  it  will  be  advisable  to  commence 
the  local  treatment  bv  the  application  of  two  or  three  leeches 
to  the  part,  or  scarification  of  the  palpebral  conjunctiva,  if 
this  be  very  red  and  villous,  and  bathing  with  tepid  water ; 
after  that  the  bichloride  of  mercury  lotion  (p.  38)  may  be 
prescribed,  to  be  used  three  times  a  day,  and  the  weak  red 
precipitate    ointment  *(p.  41)   at  bed-time ;    the    sui-geon 

*  Chronic  catarrhal  ophthahnia.  Blapharohlenorrhoea  senilis.  Lbl 
mitte,  or  miasmatic  ophthalmia  of  scavengen  viA  l£^^^3&l^iOL^  ^^. 
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himself  pencilling  the  palpebral  conjunctiva  every  seoon 
day  with  the  nitrate  of  ^ver  solution. 
^  If  under  this  treatment  the  disease  does  not  appear  di 

ijl  posed  to  subside,  it  will  be  useful  to  apply  bllBters  behin 

-  the  ears,  or  paint  the  solution  of  iodme  (p.  48)  over  tb 

skin  of  the  eyelids. 

Though  sometimes  an  opposite  plan  is  necessary,  th 
general  treatment  in  general  requires  to  be  such  as  is  ca 
oulated  to  support  the  powers  of  the  system,  viz.,  generoi 
diet  and  tomes;  but  before  having  recourse  to  this,  ti 
digestive  organs  must  be  carefully  regulated  by  the  exhib 
tion  of  a  few  alterative  doses  of  mercury  followed  by  mH 
purgatives. 

Sometimes  morbid  sensibility,  from  a  sunk  state  of  tl 
system,  is  so  great,  that  the  above  mentioned  local  remedii 
cannot  at  first  be  borne.  In  this  case  the  belladonna  lotic 
(p.  37)  only  should  be  used,  and  some  mild  ointment  • 
the  edges  of  the  eyelids,  with  counter-irritation  behind  tl 
ears,  until  such  time  as  by  the  general  treatment  just  inc 
cated  the  powers  of  the  system  are  raised,  and  the  morb 
sensibility  removed,  when  the  irritating  applications  may  1 
again  had  recourse  to. 


Scrofulous  ophthalmia  tarsi.* 

Objective  symptoms. — ^The  eyelids  are  at  their  borde 
somewhat  red  and  swollen,  and  the  eyelashes  are  load 
with  incrustations,  consisting  of  the  secretion  of  the  Meil 
mian  glands,  and  of  that  of  the  bulbs  of  the  eyelashes,  whii 
are  poured  out  in  increased  quantity,  especially  over  nigl 
so  that  the  eyelids  are  glued  together  in  the  morning. 

The  palpebral  conjunctiva  is  found,  on  everting  the  e^ 
lids,  more  or  less  reddened  and  villous,  often  granular. 

There  is  occasionally  a  flow  of  tears,  which  fall  down  oi 
the  cheek  and  cause  excoriation  of  it. 

When  the  incrusted  matter  is  removed  from  the  eyelasl 
(the  manner  of  doing  which  is  laid  down  in  p.  40),  sm 
vesicles,  or  pustules,  or  ulcei*8,  left  by  them,  are  discovei 
at  the  roots  of  the  hairs. 

Svibjective  symptoms.  —  Of  these,  great  itching  at  i 
borders  and  angles  of  the  eyelids  is  the  most  marked ;  : 
deed  so  much  so  as  to  have  given  rise  to  the  opinion,  whi< 

*  Psorophthalmy,  tinea  ciliaris^  blepharitis  scrofulosa^  &c 
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howeyer,  is  quite  unfounded,  that  the  disease  is  psora  or  itch 
of  the  eyelids,  hence  the  name  psorophthalmy^  which  has 
been  given  to  it.  JBesides  the  itching,  there  is  heat  and  oc- 
casional smarting. 

In  an  advanced  stage  of  the  disease,  the  eyelids  are  much 
thickened  and  nodulated  at  their  borders,  horn  hypertrophy 
of  the  tarsal  cartilage  and  enlargement  of  the  glandular 
structures  situated  there  (tylosis)  y  the  eyelashes  are  found 
scanty,  many  having  fallen  out  and  not  been  reproduced, 
or  succeeded  only  by  dwarfish  ones  (pseudo-oilia)^  and  mis- 
directed, and  closely  surrounded  at  &eir  roots  by  the  crusts 
covering  the  tdcers  which  are  now  more  extensive. 

In  old  and  neglected  cases,  the  tarsal  border  comes  to 
form  one  with  the  'conjunctival  surface  in  consequence  of 
its  posterior  edge,  which,  in  the  natural  state,  forms  a  well- 
marked  line  of  demarcation  between  the»two,  being  rounded 
off,  or  obliterated,  and  acquires,  like  the  conjunctiva,  a  red 
and  sarcomatous  appearance. 

In  such  cases,  Ibe  eyelashes  have  perhaps  all,  or  mostly 
all,  fallen  out  (madarosis)  from  destruction  of  Iheir  bulbs, 
and  as  no  Meibomian  secretion  can  be  pressed  out,  it  would 
seem  that  the  Meibomian  apertures  are  obliterated. 

Along  with  this  state  of  the  eye,  which  is  called  blear-eye 
or  UppitudOf  there  may  be  some  degree  of  eversion  from 
contraction  of  the  excoriated  skin  of  Ibe  eyelids. 

The  subjects  of  this  form  of  ophthalmia  tarsi,  who  are 
generally  young  persons,  often  present  other  evidences  of 
ihe  scrofulous  constitution,  such  as  disordered  digestion, 
tumid  belly,  enlargements  of  the  glands  of  the  neck,  cuta- 
neous eruptions,  sore  ears. 

Causes. — The  disease  is  seldom  primary,  but  is  generally 
a  sequela  of  some  ophthalmia,  such  as  exanthematous,  ca- 
tarrhal, scrofulo-catarrhal,  or  ophthalmia  neonatorum,  or  it 
arises  from  the  spread  of  some  cutaneous  eruption  to  the 
borders  of  the  eyelids. 

Impure  air,  damp,  bad  diet,  want  of  cleanliness,  and  the 
like,  at  the  same  time  that  they  cause  or  keep  up  the  bad 
state  of  general  health,  aggravate  the  local  disease,  and,  in- 
deed, added  to  neglect  or  bad  treament,  are  the  princq>al 
causes  which  render  it  inveterate. 

Prognosis. — ^Except  in  cases  in  which  the  disease  has  at- 
tained the  development  above  described  as  lippitudo,  the  prog- 
nosis, though  on  the  whole  not  unfavourable,  must  be  quali- 
fied by  this,  that  the  cure  is  likely  to  be  ^totjcwiXjidL.   "^^w^ 
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the  part  afiPected.    By  this  practice,  the  diseafle  is  anested 
or  much  mitigated.    As  the  eyelashes  fedl  out  at  any  rate, 
.  there  can  be  no  objection  on  the  score  of  saying  the  eye- 
lashes ;  besides  they  are  speedily  reproduced. 

To  prevent  the  recurrence  of  the  disease,  attention  must 
of  course  be  directed  to  that  state  of  general  health  and  those 
occasional  influences  on  which  it  appears  to  depend. 


Inflammation  and  ahseeis  of  the  Meibomian  glamdi. 

Inflammation  and  abscess  of  the  Meibomian  glands  simu- 
late, as  aheady  said,  the  appearance  of  stye  externally ;  but 
the  disease  is  of  rarer  occurrence,  and  its  nature  is  reoog- 
nized  on  eyerting  the  eyelid,  when  the  affected  gland  or 
glands  are  seen,  through  the  conjiulctiya,  turgid  wiUi  yelloir 
matter,  which,  perhaps,  may  be  made  by  pressure  to  ooze  out 
of  the  corresponding  apertures  at  the  border  of  the  eyelid. 

By  a  touch  with  the  point  of  the  lancet,  the  turgid  gland 
is  opened  and  the  matter  evacuated. 

Syphilitic  affections  of  the  eyelids. 

Syphilitic  ulceration,  sometimes  primary,  more  commonly 
secondary,  sometimes  affects  the  eyeUds  either  at  their  border 
or  on  their  external  or  internal  surface;  in  the  one  case, 
going  on  to  destroy  the  whole  thickness  of  the  lid,  in  the 
other  case  producing  a  deep  and  foul  excavation. 

As  in  such  cases  the  ulceration  goes  on  in  spite  of  oardi- 
naiy  local  appUcations,  it  is  of  importance  to  distinguish 
their  nature,  in  order  that  by  the  timely  employment  of  the 
general  treatment  for  the  syphilis,  the  progress  of  the  ulce- 
ration may  be  arrested. 

This  bemg  effected,  the  next  point  in  the  treatment  is,  so 
to  direct  the  cicatrization,  that  deformity  of  the  eyelid  may 
be  as  fax  as  possible  prevented. 

A  man,  cet.  28.  Admitted  Aug.  30.  Contracted  syphilis 
four  years  ago,  for  which  he  was  treated  and  dismissed  as 
cured  seven  months  since. 

About  three  weeks  ago  a  small  painful  swelling  formed 
on  the  lower  eyelid  (right  side)  towards  the  inner  comer. 

At  present  there  is  ulceration  all  along  the  edge  of  the 
lower  eyeUd  where  the  eyelashes  are  implanted.    The  upper 
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last  to  destruction  of  the  eyebaJll.  The  conjunctiva  of  the 
everted  eyelid  presents  more  or  less  of  a  villous  or  sarcoma- 
tous appearance ;  and  when  it  is  the  lower  eyelid  which  is 
the  seat  of  the  disease,  there  is  usually  stilHcidium  lacryma- 
rum.  To  these  accompaniments  of  ectropium  are  to  be 
added  a  distressing  sensation  of  cold  in  the  eye»  and  very 
disagreeable  disfigurement. 

Ectropium  occurs  in  different  degrees,  and  depends  on 
different  causes.  It  more  firequently  affects  the  lower  than 
the  upper  eyelid.    Sometimes  noth  are  everted. 

Ectropium  from  excoriation  and  contraction  of  the  skin  of 
the  eyelid,  together  with  a  thickened  and  sarcomatous  state 
of  the  conjunctiva. 

It  is  almost  always  the  lower  eyelid  which  is  the  seat  of 
this,  the  simplest  and  most  common  form  of  ectropium. 
The  disease  is  usually  the  result  of  some  chronic  inflamma- 
tion of  the  conjunctiva,  or  ophthalmia  tarsi,  in  which  the 
skin  of  the  eyelid  and  cheek  becomes  excoriated  and  con- 
tracted by  the  attendant  discharge  on  the  one  hand,  and  the 
conjunctiva,  thickened  and  sarcomatous,  on  the  other.  The 
displacement  from  the  contraction  of  the  skin,  and  the 
detrusion  of  the  thickened  and  sarcomatous  conjunctiva,  is 
favoured  by  a  general  relaxed  state  of  the  tarsus. 

In  old  persons,  the  relaxation  of  the  tarsus  and  the  thick- 
ened and  sarcomatous  state  of  the  conjunctiva,  seem  to 
operate  more  frequently  in  the  production  of  eversion  than 
any  contraction  of  the  skin.  In  consequence  of  chronic 
catarrhal  ophthalmia,  the  angles  of  the  eyelids  being  eroded, 
the  tarsus  relaxed,  and  the  conjunctiva  at  the  same  time 
rendered  thickened  and  sarcomatous,  the  eyelid  falls  away 
from  the  eyeball  and  becomes  everted ;  and  while  the  con- 
traction of  the  orbicularis  muscle  tends  to  augment  the 
eversion,  this  becomes  more  and  more  confirmed,  principally 
by  the  increase  of  the  thickened  and  sarcomatous  state  of 
the  conjunctiva,  and  by  the  gradual  accommodation  of  the 
eyelid  to  its  changed  position. 

By  long  exposure,  the  epithelium  of  the  everted  conjunc- 
tiva assumes  in  a  ^at  degree  the  characters  of  cuticle ;  so 
that  the  conjunctiva  becomes  callous,  and  can  now  bear, 
without  inconvenience,  the  contact  of  external  bodies,  which 
before  caused  irritation  and  even  gave  rise  to  bkft^dSai^. 


402  EOTBOPIUM  OB  EVEBSION  OF  THE   BYKLID8. 

of  the  lower  eyelid  from  near  the  pimctum  to  the  outer  cor- 
ner is  destroyed  hy  ulceration.  The  skin  of  the  lower  eye- 
lid for  about  one-twentieth  to  one-tenth  of  an  inch  from 
what  remains  of  the  tarsal  edge  of  the  lid  is  ulcerated. 
Three  grains  of  the  iodide  of  potassium,  with  decoction  of 
sarsaparilla,  were  ordered  to  be  taken  three  times  a  day, 
and  me  four  grain  nitrate  of  silyer  solution  to  be  dropped 
into  the  eye,  and  applied  to  the  ulcerated  surfruse /occa- 
sionally. After  a  month's  continuance  of  this  treatment, 
cicatrization  along  the  edge  of  the  eyelid  was  completed. 
The  patient  no  longer  experienced  any  distress  from  the 
eye  in  moving  it,  as  she  used  to  do.  The  mixture  was  con- 
tmued,  and  the  weak  red  precipitate  ointment  ordered  to  be 
applied  to  the  eyelids.  In  another  month  the  eye  was  quite 
well,  and  the  patient  was  discharged  cured. 

In  the  cases  of  infants  affected  with  syphilis,  above  re- 
ferred to  (p.  6),  in  which  the  eyehds  and  other  parts  of  the 
face  and  body  are  covered  with  an  eruption  of  flat  broad 
pustules,  which  break,  scab,  and  spread ;  the  general  treat- 
ment should  consist  of  minute  doses  of  calomel,  one  half 
grain,  or  hydrargyrum  cum  creta  one  or  two  grains,  three 
times  a  day ;  and  the  local  treatment  in  the  application  to 
the  edges  of  the  eyelids,  of  the  weak  red  precipitate  oint- 
ment. 


Section  II — ^Abnobmal  Position  of  the  Eyelids,  Mis- 

DIBEOTION   OF  THE   EyELASHES,   IeBEGULABITY   ANB  LoSS 

OF  Movements  of  the  Eyelids,  etc. 

EOTBOPIUM   OB  EVEBSION   OF  THE   EYELIDS. 

In  ectropiiun  the  eyelid  is  drawn  awajr  from  the  eyeball, 
its  conjunctival  surface  turned  out,  and  its  ciliary  margin 
displaced.  The  eyeball,  being  thus  deprived  of  the  protec- 
tion of  the  eyelid,  is  exposed  to  constant  irritation,  by  which 
a  chronic  conjunctivitis  is  kept  up,  weakening  the  eye  and 
giving  rise  to  specks  and  vasculanty  of  the  cornea ;  in  some 
bad  cases,  repeated  attacks  of  acute  inflammation  lead  at 
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last  to  destruction  of  the  eyebaJll.  The  conjunctiva  of  the 
everted  eyelid  presents  more  or  less  of  a  villous  or  sarcoma- 
tous appearance ;  and  when  it  is  the  lower  eyelid  which  is 
the  seat  of  the  disease,  there  is  usually  stillicidium  lacryma- 
rum.  To  these  accompaniments  of  ectropium  are  to  be 
added  a  distressing  sensation  of  cold  in  the  eye,  and  very 
disagreeable  disfigurement. 

Ectropium  occurs  in  different  degrees,  and  depends  on 
diflPerent  causes.  It  more  frequently  affects  the  lower  than 
the  upper  eyelid.    Sometimes  hoik  are  everted. 

Ectropium  from  excoriation  and  contraction  of  the  skin  of 
the  eyelid,  together  with  a  thickened  and  sarcomatous  state 
of  the  conjunctiva. 

It  is  almost  always  the  lower  eyelid  which  is  the  seat  of 
this,  the  simplest  and  most  common  form  of  ectropium. 
The  disease  is  usually  the  result  of  some  chronic  inflamma- 
tion of  the  conjunctiva,  or  ophthalmia  tarsi,  in  which  the 
skin  of  the  eyelid  and  cheek  becomes  excoriated  and  con- 
tracted by  the  attendant  discharge  on  the  one  hand,  and  the 
conjunctiva,  thickened  and  sarcomatous,  on  the  other.  The 
displacement  from  the  contraction  of  the  skin,  and  th.e 
detrusion  of  the  thickened  and  sarcomatous  conjimctiva,  is 
favoured  by  a  general  relaxed  state  of  the  tarsus. 

In  old  persons,  the  relaxation  of  the  tarsus  and  the  thick- 
ened and  sarcomatous  state  of  the  conjunctiva,  seem  to 
operate  more  frequentiy  in  the  production  of  eversion  than 
any  contraction  of  the  skin.  In  consequence  of  chronic 
catarrhal  ophthalmia,  the  angles  of  the  eyelids  being  eroded, 
the  tarsus  relaxed,  and  the  conjunctiva  at  the  same  time 
rendered  thickened  and  sarcomatous,  the  eyelid  falls  away 
from  the  eyeball  and  becomes  everted ;  and  while  the  con- 
traction of  the  orbicularis  muscle  tends  to  augment  the 
eversion,  this  becomes  more  and  more  confirmed,  principally 
by  the  increase  of  tiie  thickened  and  sarcomatous  state  of 
the  conjunctiva,  and  by  the  gradual  accommodation  of  the 
eyelid  to  its  changed  position. 

By  long  exposure,  the  epithelium  of  the  everted  conjunc- 
tiva assumes  in  a  great  degree  the  characters  of  cuticle ;  so 
that  the  conjunctiva  becomes  callous,  and  can  now  bear, 
without  inconvenience,  the  contact  of  external  bodies,  which 
before  caused  irritation  and  even  gave  rise  to  bleediati^. 
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Treatment, — ^As  in  the  form  of  ectropitim  just  descriW, 
there  is  no  actual  loss  of  the  skin  of  the  eyelid,  as  the  con- 
traction of  it  is  in  general  not  very  considerable,  aad  as  ^ 
sarcomatous  state  of  the  conjunctiva,  together  with  the  re- 
laxation of  the  tarsus  of  the  affected  lid,  have  a  large  shaie 
in  keeping  up  the  eversion,  means  calculated  to  produce 
contraction  of  the  conjunctiya,  either  alone  or  in  oomhina- 
tion  with  meaQS  calculated  to  shorten  the  transYeirsely  elon- 
gated tarsus,  will  in  general  be  found  sufficient  to  restore 
tiie  eyeUd  to  its  natural  position. 

To  produce  contraction  of  the  morbid  conjunctiva,  the 
repeated  application  to  its  surface  of  the  lunar  caustic 
pencil  is  the  most  convenient  method.  The  eyelid  being 
everted  still  more  by  traction  on  the  neighbouring  skin,  the 
caustic  is  to  be  pencilled  on  the  conjunctiva  in  a  direction 
from  one  angle  of  the  eye  to  the  other,  parallel  to,  but  at  a 
littie  distance  from,  the  ciliary  margiri  of  the  eyelid.  After 
the  application  of  the  caustic,  the  part  is  to  be  wiped  with 
a  bit  of  lint,  and  then  pencilled  with  sweet  oil.  It  is  often 
advantageous  to  scarify  the  conjunctiva  before  applying  the 
caustic.  The  cauterization  may  be  repeated  in  the  coiirse 
of  three  or  four  days.  Instead  of  lunar  caustic,  strong  sd- 
phiuic  acid  has  been  recommended  for  the  cauterization  of 
the  conjunctiva.  It  is  applied  bjr  means  of  a  pencQ  of  wood 
or  bone,  care  being  had  in  dippmg  the  pencil  into  the  add 
that  it  do  not  take  up  so  much  as  to  form  a  drop  hanging  at 
its  point.  The  lunar  caustic,  however,  deserves  the  pre- 
ference in  general;  and  when  it  is  found  insufficient  to 
effect  the  desired  object,  it  is  better  to  have  recourse  to  the 
excision  of  an  elliptical  shaped  piece  of  the  thiekened  and 
sarcomatous  conjunctiva  parallel  to  the  ciliary  margin  oflJie 
eyelid. 

To  effect  this,  the  evelid  being  drawn  as  much  as  possible 
away  from  the  eyeball  by  traction  on  the  neighbouring  skin, 
the  diseased  conjunctiva  is  to  be  pinched  up  with  a  forceps, 
and  the  piece  snipped  off  with  curved  scissors.  The  piece 
removed  must  be  of  such  a  breadth  as  appears  sufficient,  in 
order  that  when  cicatrization  is  complete,  the  contraction  of 
the  conjunctiva  may  be  neither  so  much  as  to  invert  the 
eyelid,  nor  so  littie  as  still  to  leave  some  degree  of  eversion. 

After  cauterization  or  excision  of  the  coi\junctiva,  it  is 
well  to  keep  the  lid  in  its  proper  place  by  means  of  strips  of 
plaister  and  a  compress  and  bandage. 

When  there  is  evident  transverse  elongation  of  the  tarmis. 
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the  excision  of  a  wedge-shaped  piece  out  of  the  whole  substance 
of  the  eyelid,  as  first  practised  by  Sir  William  Adams,  may, 
either  alone,  or  in  combination  with  one  or  other  of  the 
means  above  mentioned,  be  necessary  to  restore  the  eyelid 
to  its  natural  position.  The  base  of  uie  wedge-shaped  piece 
excised  corresponds  to  the  ciliary  margin  of  the  eyelid,  and 
must  be  of  such  a  breadth  as  will  restore  that  margin  to  its 
proper  length.  The  excision  should  be  performed  rather 
towards  the  external  oanthus  than  in  the  middle  of  the  eye- 
M. 

The  breadth  of  the  piece  necessary  to  be  excised  being 
duly  calculated,  the  eyelid  is  to  be  seized  hold  of  at  the 
place  with  a  forceps,  and  drawn  from  the  eyeball.  Then 
with  a  pair  of  strong  straight  scissors,  the  surgeon  cuts  out 
the  piece  at  two  strokes,  the  first  being  made  on  the  lefi; 
hand  side  of  the  forceps,  and  the  second  on  the  right  hand 
side.  After  the  excision  of  the  piece,  the  eyelid  is  to  be  re- 
stored to  its  proper  position,  and  the  edges  of  the  wound 
imited  by  the  harelip  suture. 


Fig.  74. 


The  pins  are  to  be  inserted  and  brought  out  at  some  dis- 
tance, about  one-tenth  of  an  inch,  from  the  edges  of  the 
wound,  and  must  not  implicate  the  conjimctiva.  The  first 
pin  introduced  should  be  close  to  the  ciliary  max^  c^l  ^iSsia 
lid,  in  order  to  insure  eYennesa  at  t);ns^\A&^.   ilaaii^,*^^ 
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Fig.  75. 


eyelid  is  to  be  supported  by  strips  of  plaister  and  a  comprefl 
and  bandage. 
The  following  operation,  proposed  by  Dieffenbach,  is  iq 

flicable  only  to  the  cases  of  ectropiiun  under  consideratioi 
t  is  to  be  remarked,  however,  that  it  is  not  better  calco 
lated  to  restore  the  lid  to  its  natural  position  than  the  lee 
complicated  methods  above  described. 

The  everted  eyelid  being  raised  up  as  far  as  possible  int 
its  place,  the  surgeon  makes  a  semilunar  incision  througl 
the  skin,  corresponding  in  direction  to  the  curve  of  the  edg 
of  the  orbit,  and  at  &e  distance  of  about  one-third  of  ai 
inch  from  the  ciliary  margin  of  the  eyelid.  The  extremitie 
of  the  incision  should  not  extend  quite  so  far  towards  th 
nose  or  temple,  as  to  be  opposite  the  angles  of  the  eye.  Th 
flap  of  skin  comprehended  by  this  semilunar  incision  beini 
dissected  up  along  with  the  part  of  the  orbicularis  mnscl 
correspondmg  to  it,  the  conjunctiva,  the  adherent  surfiM) 
of  which  is  now  exposed,  is  to  be  slit  through  along  th 
orbital  margin  of  the  tarsal  cartilage  and  in  the  direction  o 
the  external  wound.  With  a  forceps  the  upper  cut  edge  o 
the  conjunctiva  along  with  the  orbital  margin  of  the  tarsa 
cartilage  is  then  to  be  drawn  out  through  the  externa 
wound,  with  the  edges  of  which  it  is  to  be  united  by  mean 
of  the  twisted  suture,  after  the  mucous  surface  or  its  in 
eluded  part  has  been  rendered  raw.  By  this  means  th< 
ciliary  margin  of  the  eyelid  is  restored  to  its  natural  position 
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Ectropium  from  contraction  of  the  skin  in  consequence  of 
cicatrices,  de. 

Ectropium  from  the  contraction  of  the  skin  which  takes 
place  in  consequence  of  cicatrization,  as  often  affects  the 
one  eyelid  as  uie  other,  and  sometimes  hoth,  they  heing 
equally  exposed  to  the  wounds,  hums,  ahscesses  and  ulcera- 
tions, hy  which  the  skin  and  suhcutaneous  cellular  tissue 
of  the  eyelids  are  liahle  to  he  destroyed  to  a  greater  or  less 
extent.  In  cases  in  which  the  injury  of  the  skin  hy  hum, 
wound,  or  other  cause,  has  heen  at  the  outer  angle,  this, 
together  with  the  outer  part  of  hoth  eyelids,  is  eyerted. 

In  the  form  of  ectropium  now  under  consideration,  the 
eyersion  is  generally  yery  complete,  sometimes  indeed  to  so 
great  a  degree  that  the  ciliary  horder  of  the  eyelid,  yery 
much  elongated,  is  drawn  down  upon  the  cheek  or  up  to  the 
ejehrow,  as  the  case  may  he.  Ectropium  of  the  upper  eye- 
hd  it  is  ohyious  leayes  the  eyehall  much  more  exposed  than 
ectropium  of  the  lower  eyelid. 

Treatment. — This  form  of  ectropiimi  has  exercised  the 
operatiye  ingenuity  of  surgeons  horn  a  yery  early  period, 
hut  it  is  recently  only  that  much  success  has  heen  ohtained. 
Beer,  writing  so  late  as  1817,  discusses  this  form  of  ectro- 
pium in  a  section  entitled,  "  Of  the  incurable  diseases  conse- 
quent to  the  ophthalmia" 

The  operation  described  by  Cdsus  for  lagopthaJmus  or 
shortening  of  the  upper  eyelid  consisted  in  making  a  semi- 
lunar incision  through  the  contracted  integuments  of  the 

eyelid  "paulum  infra  superdlium comuhus  ejus 

deorsum  spectantihus.'*  The  eyelid  heing  set  free  hy  the 
incision,  was  hrought  into  its  natural  position,  and  an  at- 
tempt made  to  heal  the  wound  thus  left  hy  a  hroad  cicatrice. 
For  ectropium  of  the  lower  eyelid,  he  recommends  a  similar 
operation,  "  plagae  tantum,"  he  says,  "  comua  ad  maxillas, 
non  ad  oculum  conyertenda  sunt." 

This  operation,  which  indeed  Oelsus  recommends  only 
when  the  loss  of  skin  is  inconsiderahle,*  has  heen  performed 
oyer  and  oyer  again,  hut  it  has  always  heen  found  that  the 
cicatrice  gradually  contracted  until  the  eyersion  was  as  had 
or  worse  than  herore. 

*  He  acknowledges  that  when  "  nimiom  palpebrsB  deeit,  nulla  id 
restitaere  cuiatio  potest" 
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Professor  Ghelius  of  Heidelberg  has  somewhat  modifie 
the  above  operation,  and  says  the  results  he  has  tbneb 
obtained  have  been,  eyen  in  cases  of  very  considerab] 
shortening  of  the  skin  of  the  eyehd,  successful  beyond  ei 
pectation. 

Chelituts  operation, — ^An  incision  is  made  along  the  irbd 
breadth  of  the  eyehd,  and  as  near  its  tarsal  edge  as  posBiU 
through  the  skin.  The  edges  of  the  wound  are  to  he  di 
sected  from  the  cellular  tissue,  so  far  that  all  tenaiaiL  of  111 
skin  may  be  removed,  and  the  eyelid  admit  of  beixig  leadi] 
brought  into  its  natural  position.  The  fibres  of  the  orb 
oularis  are  then  to  be  divided  by  several  vertical  IncisiQiDJ 
When  the  replacement  of  the  eyelid  is  opposed  by  a  ooi 
siderable  tumefaction  of  the  coniunctiva,  a  portion  of  tiii 
membrane  is  to  be  removed  by  tne  scissors  and  kni£9,  an 
the  external  commissure  of  tbe  eyehds  slit  up,  to  the  exta 
of  some  lines,  in  a  horizontal  direction.  After  this,  im 
loops  of  thread  are  to  be  drawn  through  the  sldn  by  meai 
of  curved  needles,  near  the  tarsal  edge  of  Uie  eyelid,  bi 
without  woimding  the  tarsus.  These  mreads  are  to  be  && 
ened  bv  sticking  plaister  to  the  cheek,  if  the  upper  eyelid  1 
the  subject  of  operation,  to  the  forehead  in  the  oontnu 
case,  so  that  the  eyelid  operated  on  may  be  retained  in  i 
natural  position.  The  wound  of  the  eyelid,  and  the  woui 
at  the  an^le  of  the  eje,  are  covered  with  charpie,  wMch 
to  be  retained  in  position  by  strips  of  plaister,  without  ai 
other  dressing.  In  the  coiurse  of  me  after-treatment,  nothii 
but  charpie,  dry  or  smeared  with  some  nuld  cerate,  is  to  1 
appHed.  The  touching  of  the  parts  with  lunar  caustic,  eve 
when  the  granulations  rise  above  the  edges  of  the  wouim]^ 
to  be  especially  avoided,  as  contraction  of  the  cicatrioe 
thereby  very  much  promoted. 

To  the  separation  of  unnatural  adhesions  or  divisions 
the  contracted  skin,  and  the  extirpation  of  a  portion  of  tl 
everted  and  sarcomatous  conjunctiva,  as  described  in  tl 
preceding  method,  may  be  added,  when  Hiere  is  much  tran 
verse  elongation  of  the  tarsus,  Adam's  excision  of  a  wedg 
shaped  portion  of  the  whole  thickness  of  the  eyelid,  as  ^o^ 
described.  Here  it  may  be  remarked,  that  as,  in  the  oa» 
under  consideration,  the  skin  is  much  shortened,  it  is  nece 
sarjr  in  performing  the  excision  to  make  use  of  a  small  sea 
pel  instead  of  scissors. 

Transplantation  of  a  flap  of  skin  from  the  temple  c 
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chsek, — ^When,  after  the  separation  of  mmatural  adhesions, 
the  extirpation  of  a  cicatrice,  or  the  division  of  the  simply 
contracted  skin,  the  gap  left  by  the  reinstatement  of  the 
eyelid  in  its  natural  position  is  very  considerable,  attempts 
have  been  made  to  transplant  a  portion  of  skin  from  scnoe 
neighbouring  part  into  it  The  flap  of  skin  to  be  trans- 
planted is  usually  taken  from  the  temple  when  the  upper 
eyelid  is  the  subject  of  operation, — from  the  cheek  in  the 
case  of  the  lower  eydid,  and  is  made  of  a  form  eonegpood' 
ina  with  the  gap,  but  of  a  size  nearly  twice  as  great,  in 
order  to  allow  for  the  contraction  which  subsequently  takes 
place.  The  flap,  previously  measmred  and  traced  in  outline, 
is  raised  by  disisection,  along  with  as  much  of  the  subjacent 
cellular  tissue  as  possible,  but  is  still  left  in  connexion  with 
the  body  by  a  sUp  as  broad  at  least  as  itself.  After  all 
bleeding  has  ceased,  and  aflter  removing  any  clotted  blood 
that  may  be  in  the  gap  in  the  eyelid,  or  aahering  to  the 
flap,  the  latter  is  to  be  so  transposed  that  it  may  be  adjusted 


Kg.  76. 

to  the  former,  with  the  edges  of  which  it  is  to  be  fixed  by 
stitches,  strips  of  plaister,  and  bandage.  The  woimd  in  the 
temple  or  cheek  whence  the  flap  was  removed,  is  to  be 
closed  by  bringing  its  edges  together  with  stLtdifia  \1  ^^c^^ssl* 


410  EOTBOPIUM  OB  EYEBSION  OF  THE   EYELIDS. 

ble,  if  not,  it  is  to  be  allowed  to  granulate  and  heal  in  the 
ordinary  way. 

The  operation  by  transplantation  of  the  skin  has  in  the 
hands  of  the  late  Dr.  Fncke,  of  Hambiurg,  who  first  per- 
formed it,  Dr.  Mackenzie,  and  others,  been  crowned  with 
success,  but  in  several  cases  it  has  failed. 

The  Author's  operation. — ^The  following  operation  I  per- 
formed with  success  in  eversion  and  shortening  of  the  upper 
eyeUd,  from  contraction  of  the  skin  consequent  to  a  bum. 
The  peculiarity  of  the  plan  consists  in  the  following  parti- 
culars : — ^The  eyeUd  is  set  free  by  incisions  made  in  such  a 
way,  that  when  the  eyeUd  is  brought  back  into  its  natural 
position,  the  gap  which  is  left  may  be  closed  by  bringing  its 
ed^es  together  by  suture,  and  thus  obtaining  inunemate 
umon.  Unlike  tiie  Gelsian  operation,  the  narrower  the 
cicatrice  the  more  secure  the  result.  The  flap  of  skin  em- 
braced by  the  incisions  is  not  separated  from  the  subjacent 
parts;  but  advantage  being  taken  of  the  looseness  of  the 
subcutaneous  cellular  tissue,  the  flap  is  pressed  downwards, 
and  thus  the  eyeUdis  set  free.  The  success  of  the  operation 
depends  verv  much  on  the  looseness  of  the  cellular  tissue. 
For  some  days  before  the  operation,  therefore,  the  skin 
should  be  moved  up  and  down  in  order  to  render  tiie  cel- 
lular tissue  more  yielding. 

A  description  of  the  operation  is  comprehended  in  the 
following  case : — A  woman,  aged  twenty-four,  had  her  face 
much  scarred.  Both  eyeballs  were  quite  exposed  on  ac- 
count of  shortening  and  eversion  of  the  upper  eyelids.  On 
the  left  side  the  eversion  of  the  upper  eyelid  was  not  so 
great  as  on  the  right.  On  this  side  the  cihary  margin  oS. 
the  tarsal  cartilage  corresponded  to  the  edge  of  the  orbit, 
and  the  opposite  margin  of  the  cartilage  occupied  the  usual 
position  of  the  ciliary  margin;  so  that  when  an  attempt 
was  made  to  close  the  right  eye,  it  was  the  orbital  margm 
of  the  tarsal  cartilage  which  was  pressed  down.  There  was 
some  degree  of  shortening  and  eversion  of  the  left  lower  eye- 
lid. The  patient  saw  very  well  with  the  right  eye ;  but 
with  the  left,  on  account  of  opacity  of  the  cornea,  she  did 
not  see  well  enough  to  recognize  a  person.  At  the  age  of 
one  year  and  three  months  she  fell  into  the  fire,  and  had 
her  face  severely  burned,  which  was  the  cause  of  the  state 
above  described. 

Two  years  before  coming  under  my  care,  she  had  an  ope- 
ration performed  on  the  left  eye,  and  derived  advantage 
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from  it.  It  is  probable,  however,  that  the  eversioii  only 
had  been  lessened  by  tiie  operation,  for  the  shortening  of 
the  upper  eyelid  was  still  very  great. 

On  the  22nd  of  February,  1836,  I  operated  on  the  left 
upper  eyelid.  Two  converging  incisions  were  made  through 
the  skin,  from  over  the  angles  of  the  eye  upwards  to  a  point 
where  they  met,  somewhat  more  than  an  inch  from  the  ad- 
herent cihory  margin  of  the  eyelid.  By  pressing  down  the 
triangular  flap  thus  made,  and  cutting  all  opposing  bridles 
of  ceUular  tissue,  but  without  separating  the  flap  from  the 
subjacent  parts,  I  was  able  to  bring  down  the  eyelid  nearly 
into  its  natural  situation,  by  the  mere  stretching  of  the  sub- 
jacent cellular  tissue.  A  piece  of  the  everted  conjunctiva 
was  snipped  off.  The  edges  of  the  gap  left  by  the  drawing 
down  of  the  flap,  were  now  brought  together  by  suture,  and 
the  eyelid  was  retained  in  its  proper  place  by  plaisters,  com- 
press, and  bandage. 

During  the  healing  of  the  wound,  a  small  piece  of  the 
apex  of  the  flap,  which  had  been  somewhat  separated  from 
the  subjacent  parts,  sloughed.  By  the  1st  of  April  healing 
had  taken  place,  and  the  eversion  completely  cured.  The 
cicatrice  where  the  part  had  sloughed  was  pret^  broad. 
When  the  bandaj?es  were  first  left  off,  the  eyelid  was  so 
elongated,  that  if  the  lower  eyelid  had  not  also  been  short- 
ened, the  eye  would  have  been  entirely  covered.  After 
leaving  off  the  bandages  some  shortening  took  place,  from 
contraction  not  of  the  cicatrice,  but  of  the  skin.  Being  no 
longer  on  the  stretch,  the  skin  assimied,  as  it  contracted, 
more  of  its  natural  appearance. 

About  the  middle  of  March,  the  right  upper  eyelid  was 
operated  upon.  The  incisions  were  made  in  a  similar  way 
(rig.  77,  next  page),  except  that  they  did  not  meet  in  a 
point,  a  space  being  left  between  their  extremities  to  the 
extent  of  about  one-sixth  of  an  inch,  which  was  divided 
by  a  transverse  cut. 

By  the  stretching  of  the  subjacent  cellular  tissue,  I  suc- 
ceeded in  drawing  down  the  flap,  and  thus  elongated  the 
eyelid  so  much  that  it  covered  the  eye  entirely ;  but  in  con- 
sequence of  the  long-continued  di^lacement  of  the  taj^ 
cartilage,  the  cilianr  margin  of  it  did  not  come  into  contact 
with  the  eyeball.  I  did  not  interfere  with  this  state  of  parts, 
by  attempting  any  transverse  shortening  of  the  lid,  out  a 
piece  of  the  everted  coi\junctiva  was  removed,  and  with  it  a 
bit  of  the  tarsal  cartilage.    From  the  bux&iA^  Cki  ^CLA&^^-vxck^ 
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there  sprang  out  a  small  soft  fungus,  which  was  cut  off  with 
the  scissors,  and  the  root  touched  with  the  lunar  caustic 
pencil. 

The  above  operation  Was  repeated  by  M.  A.  B^rard,  in 
1837,  without  success,  and  by  M.  Yelpeau,  in  1838,  suc- 
cessfully in  one  case,  and  unsuccessfully  in  another,  in 
which  erysipelas  came  on. 

DieffenhacKs  operation, — ^Fig.  79. — ^This  is  commenced  by 
extirpating  the  cicatrice  and  degenerated  skin,  the  incisions 
being  made  so  that  a  triangular  wound  may  be  left,  having 
the  base  towards  the  margin  of  the  evelid.    The  tarsus,  u 

E resent,  is  to  be  carefully  preserved ;  out  if  the  whole  eye- 
d  is  gone,  whatever  of  me  conjunctiva  remains  is  to  be  de- 
tached from  the  margin  of  the  orbit,  and  dissected  up  a 
little  towards  the  eyeball,  in  order  that  it  may  afterwards  be 
adapted  as  a  lining  to  the  new  eyelid.  From  the  outer  ex- 
tremity of  the  base  of  the  triangular  wound,  an  incision 
through  the  skin  is  to  be  carried  towards  llie  temple  or 
cheek,  according  as  the  upper  or  lower  eyelid  is  to  oe  re- 
paired ;  the  length  of  which  incision  must  be  somewhat 
greater  than  that  of  the  base  of  the  triangular  wound  of  the 
eyelid.  Beginning  at  the  temporal  extremity  of  this  hori- 
zontal incision,  another  is  to  be  made— downwards,  if  it  is 
the  lower  eyelid  which  is  to  be  restored, — ^upwards,  if  the 
upper  eyelid.  This  second  incision  is  to  run  not  quite 
parallel  with  the  outer  ed^e  of  the  triangular  wound,  but 
slightly  approximating  to  its  apex,  on  a  level  with  which  it 
is  to  terminate. 

The  flap  of  the  skin  thus  circumscribed  to  be  raised  up 
by  dissection,  along  with  its  subjacent  layer  of  fat  and  cel- 
lular tissue.  After  the  bleeding  has  ceased,  the  flap  and 
the  trian^ar  wound  are  to  be  carefully  freed  from  coagula, 
and  the  former  so  transposed  that  it  may  fill  up  the  latter. 
The  flap  is  now  to  be  secured  in  its  new  situation,  first  by  a 
stitch  at  the  inner  angle  of  the  eye.  Its  palpebral  edge  is 
then  to  be  imited  by  four  stitches  to  the  tarsus,  if  present ; 
or,  if  this  has  been  lost,  with  the  conjunctiva,  at  its  cut 
margin.  Lastlv,  the  inner  edffe  of  the  flap  is  united  to  the 
skin,  forming  the  inner  boundary  of  the  triangular  wound 
by  means  of  the  twisted  suture.  The  wound  in  the  temple 
or  cheek,  left  by  tlie  removal  of  the  flap  of  skin,  is  to  oe 
dressed  with  charpie ;  and,  over  the  whole,  several  strips  of 
adhesive  plaister  are  laid,  in  order  to  keep  the  transposed 
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flap  accurately  adjusted  in  its  new  situation.     Gold  water 
dressings  are  then  to  be  applied. 

This  method  of  operating  has  been  successfully  followed 
by  Lisfranc,  Ammon,  Eckstrom,  Blasius,  and  Fiicke. 


Fig.  79. 


Instead  of  taking  the  flap  wholly  from  one  side,  a  part 
may  be  taken  from  one  side  and  a  part  from  the  other.  The 
two  parts  are  then  to  be  imited  in  the  middle  by  the  hare- 
lip suture.  This  is  said  to  be  the  manner  in  which  Dieffen- 
bach  ordinarily  performs  the  operation  for  ectropium  of  the 
lower  eyelid. 

The  above  plans  of  operating  may  be  modified  and  com- 
bined in  different  ways,  according  to  the  circumstances  of 
any  particular  case. 

It  has  been  mentioned,  that  it  sometimes  happens  that, 
from  bad  cicatrices,  the  skin  of  the  temple  is  much  con- 
tracted, and  the  external  commissure,  together  with  the 
outer  parts  of  the  lids,  everted  in  consequence.  In  such  a 
case,  Walther  excised  the  tarsal  edges  of  both  eyelids  where 
they  were  everted,  together  with  the  commissure  and  a  tri- 
angular piece  of  the  neighbouring  integument  of  the  temple, 
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the  base  being  towards  the  eye,  and  the  apex  towards  the 
ear  (Fig.  80).    He  tiien  united  the  edges  of  the  wound  by 


Fig.  80. 

two  sutures;   and  the  eyersion  was  by  this  tarsoraphia 
cured.     (Fig.  81). 


^fe?^;..^^ 


Fig.  81. 

In  similar  cases,  but  with  more  complete  eversion  of  both 
eyelids,  Dieffenbach  has  made  to  the  above  proceeding  of 
Walther  the  following  additions.  After  the  excision  of  the 
triangular  piece  from  the  outer  canthus,  a  curved  incision 
is  oarried  aboye  the  supra-orbital  arch ;  and  another,  below 
the  lower  margin  of  the  orbit,  and  towards  tiie  nose.  The 
two  crescentio  flaps  are  then  raised;  and,  a^fiac  <^\&f^s\%*^^ 
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wound  in  the  temple,  they  are  adapted  as  new  tids  to  tiie 
remaining  oonjimotiTa. 


Ectropiumfrom  oariei  of  the  orbit. 

When  ectropium  is  complicated  with  caries  of  the  margm 
of  the  orbit,  nothing  in  the  way  of  operation  in  reliBience  to 
the  ectropiiun  should  be  attempted,  until  the  disease  of  the 
bone  is  cured.  Then,  it  will  generally  be  necessary,  on  ac- 
count of  the  extent  to  which  ue  skin  of  the  eyelid  has  suf- 
fered from  the  carious  suppiuration  and  ulceration,  to  have 
recourse  to  the  transplantation  or  transposition  of  the  neigh- 
bouring skin,  accordmg  to  some  one  or  the  operations  aboTe 
described.  It,  however,  sometimes  happens,  that,  though 
the  eversion  is  considerable,  a  very  small  part  of  the  skin 
only  is  drawn  into  the  cicatrice,  whilst  the  surrounding  skin, 


Fig.  82. 


still  pretty  healthy,  is  puckered.  In  a  case  of  this  kind.  Dr. 
Ammon  surrounded  the  adherent  part  of  the  skin  by  an  in- 
cision; left  it  adherent  to  the  bone;  detached  the  nei^- 
bouring  integuments  all  round,  to  such  an  extent,  that  the 
lid  was  set  at  liberty,  and  the  patient  could  shut  the  eye. 
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Fig.  83. 

He  then  closed  the  external  wound  over  the  old  cicatrice. 
The  lid  was  in  this  way  elongated,  a  scarcely  observable 
scar  remained,  and  the  disagreeable  depression  at  the  edge 
of  the  orbit  was  no  longer  in  view. 


ENTROPIUM,   OR  INVERSION   OF  THE   EYELIDS. 

Enlaropium  is  the  converse  of  ectropium.  The  free  margin 
of  the  eyelid  with  the  eyelashes  is  turned  in  against  the  eye- 
ball, which  they  keep  in  a  state  of  great  irritation  by  the 
friction  they  exert  upon  it. 

The  margin  of  the  eyelid  may  be  inverted  in  part  of  its 
extent  only,  constituting  partial  entropium ;  more  commonly 
the  entropium  is  total.  One  eyelid  only  may  be  affected,  or 
both  eyelids  together  of  one  eye.  Sometimes  one  eyelid  of 
one  eye,  and  one  eyelid  of  the  other;  sometimes  again  both 
eyelids  of  both  eyes  are  turned  in. 

The  distress  occasioned  by  the  friction  of  the  margin  of 
the  eyehd,  and  the  eyelashes  against  the  eyeball  when  an 
attempt  is  made  to  use  the  eye,  together  with  the  intolerance 
of  light  which  is  usually  present  in  a  greater  or  less  degree, 
forces  the  patient  to  keep  the  eye  always  closed,  or  half 
closed,  and  as  much  as  possible  at  rest. 

In  consequence-  of  the  constant  irritation  which  attends 
entropium,  chronic  conjunctivitis  with  vascularity  of  the 
cornea  is  kept  up. 

Entropium  is  to  be  distinguished  from  trichiasis,  which 
is  attended  by  the  same  distressing  irritation.  In  trichiasis, 
the  margin  of  the  eyelid  retams  its  proi^T  y^«v\as>pq.,^\^^ 
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the  eyelashes  only  are  inverted.  Entropium  and  trichiasis, 
however,  not  unfrequently  co-exist. 

There  are  different  forms  of  entropium  dex>ending  on 
different  morbid  conditions  of  parts,  and  therefore  requiring 
different  modes  of  treatment. 

Entropium  may  be  owing  to^l.  Eelaxation  of  the  inte- 
guments of  the  eyelid,  and  spasmodic  contraction  of  the 
orbicularis  palpebrarum  muscle  when  long  continued.  2.  A 
contracted  and  deformed  state  of  the  tarsal  cartilage. 

Entropium  from  relaxation  of  the  integuments  of  the  eyelid, 
and  spasmodic  contraction  of  the  orbicidaris  palpebrarum 
muscle. 

In  consequence  of  the  firmness  and  breadth  of  its  tarsal 
cartilage  and  the  existence  of  the  levator  palpebrsB  muscle, 
simple  relaxation  of  the  integuments  of  the  upper  eyelid  seldom 
produces  entropiimi ;  it  merely  hinders  the  eyelid  from  being 
freely  raised  constituting  one  form  of  ptosis.  It  is  the  lower 
eyelid  which  is  most  generally  the  seat  of  entropium  from 
relaxation. 

In  this  form  of  entropium,  the  margin  of  the  erelid  and 
the  eyelashes  are  in  other  respects  perfectly  natural,  and  tiie 
tarsal  cartilage  appears  to  be  healthy.  The  eyelid  is  simply 
rolled  back  upon  itself,  sometimes,  so  much  round  that  the 
margin  with  the  cilia  lies  in  the  inferior  palpebral  sinus  of 
the  conjunctiva.  K  the  finger  be  applied  to  the  outside  of 
the  eyeUd  and  the  skin  pressed  down  a  little,, the  nmrgin  of 
the  lid  with  its  eyelashes  readily  starts  into  :its  place,  and 
will  continue  so  of  itself  until  the  patient  winks,  when  it 
will  fall  back  with  a  jerk  into  its  former  state  of  inversion. 

A  relaxed  and  superabundant  state  of  the  integuments  of 
the  eyelid,  does  not  appear  to  be  of  itself  the  essential  cause 
of  the  entropium ;  it  appears  merely  to  favour  its  develop- 
ment at  first,  and  to  allow  of  its  continuance  afterwarcu. 
The  displacement  inwards  of  the  margin  of  the  eyelid,  will 
usually  be  found  to  have  taken  its  rise  in  the  following 
manner.  During  an  attack  of  ophthalmia  attended  by  a 
swollen  or  oedematous  state  of  the  eyelids,  tliese  being 
long  kept  closed  or  even  spasmodically  contracted,  the  edge, 
overbalanced  by  the  puflfy  state  of  the  orbital  portion  of 
the  lid  is  pressed  or  turned  inwards  by  the  ciliary  portLon 
of  the   orbicularis   muscle.      A  wrong  direction  iutving 
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been  thus  acquired,  it  continues  even 
after  the  subsidence  of  all  swelling 
or  oedema.  The  form  of  entropium 
just  described,  is  most  frequently  met 
with  in  old  persons,  hence  named 
Entropium  senile. 

When  no  relaxed  and  superabund- 
ant state  of  the  integuments  of  the 
eyelid  exists,  entropium  may  be  pro- 
duced by  the  spasmodic  contraction 
of  the  orbicularis  muscle,  during  an 
acute  attack  of  inflammation  with 
intolerance  of  light,  and  a  swollen 
state  of  the  eyelias ;  but  it  will  cease 
on  the  subsidence  of  the  ophthalmia, 
especially  if  care  be  taken  to  keep  the 
eyelid  in  its  proper  place  by  some 
mechanical  contnvance.  A  layer  of 
collodion,  renewed  every  second  or 
third  day,  will  sometimes  answer,  but 
the  most  efi&cient  and  convenient 
contrivance  for  this  purpose,  is  a  bit 
of  firm  wire  so  twisted  and  bent,  as 
to  fit  on  the  back  of  the  head  by 
its  middle,  and  press  by  its  roimded 
extremities  against  the  orbital  por- 
tion of  the  lower  eyelid. 

Treatment, — ^Tms  consists  in  the 
excision,  or  the  destruction  by  caustic 
of  a  portion  of  the  relaxed  integu- 
ments. 

Excision. — ^The  portion  of  integu- 
ment removed  should  be  of  an  ellip- 
tical shape,  and  of  such  a  breadth, 
that  when  the  edges  of  the  gap  which 
is  left  are  brought  together,  the  eyelid 
will  1)0  retained  in  its  proper  position. 
Though  the  piece  of  integument 
ought  to  be  removed  as  near  as 
possible  to  the  margin  of  the  eyelid, 
a  sufficient  breadth  of  skm  must 
still  be  left  at  the  margin  for  the 
insertion  of  stitches. 

To  efifect  the  lemcn^y  oi^t^^^^siR^^^ 
-Ea  ^  *3fc. 
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iutegument  in  the  form  of  an  ellipse,  a  transverse  fold,  of  a 
size  sufficient  to  bring  the  ejelid  into  its  proper  place,  is  to 
be  taken  hold  of  with  the  entropium  forceps  (Fig.  84,  p.  419), 
and  snipped  off  with  a  pair  of  scissors.  After  the  excision  of 
the  fold,  the  edges  of  the  wound  are  to  be  brought  together  by 
two  stitches,  it  is  frequentlj  advisable  to  add  to  me  trans- 
verse excision  of  the  fold  of  skin,  a  perpendicular  incision 
through  the  whole  thickness  of  the  border  of  the  lid  near  the 
outer  canthus,  as  described  below  in  cases  of  entropium  of 
the  lower  eyelid  from  transversely  contracted  tarsus. 

This  excision  of  a  transverse  fold  of  integument  may  in 
some  cases  be  advantageously  followed  up  by  the  excision 
of  a  vertical  fold,  as  has  been  done  by  Dzoncu.  A  mode  of 
operation  practised  by  Janson  of  Lyons  consists  in  the  ex- 
cision of  vertical  folas  of  skin  alone,  extending  to  near  the 
free  edge  of  the  eyelid. 

Cauterization. — The  escharotic  most  commonly  used  for 
this  purpose  is  concentrated  sulphuric  acid.  By  means  of 
a  pencil  of  wood,  the  acid  is  to  be  rubbed  over  an  oval  por- 
tion of  the  integuments  of  a  length  corresponding  to  the 
inversion,  and  about  one  quarter  of  an  inch  broad  in  the 
middle.  After  a  few  minutes  the  eyelid  is  to  be  dried  with 
a  bit  of  lint  and  the  application  of  the  acid  repeated,  and 
this  again  and  again,  until  a  sufficient  contraction  of  the 
skin  is  produced  so  as  to  bring  the  eyelid  into  its  proper 
position.  It  may  be  necessary  after  a  time  to  repeat  the 
application  of  the  acid.  Caustic  potash  I  have  found  more 
manageable  than  the  sulphuric  acid. 

Cauterization  is  not  admissible  in  cases  where  the  skin  is 
very  superabundant.  It  is  best  adapted  for  slight  and  re- 
cent cases,  or  cases  in  which  after  excision  there  is  still 
some  tendency  to  turn  in. 

Entropium  from  a  contracted  and  deformed  state  of  the 
tarsal  cartilage. 

The  upper  eyelid  is  as  liable  to  this  form  of  entropium  as 
the  lower ;  very  often  both  are  affected  together. 

In  long  continued  ophthalmia  tarsi,  or  catarrhal  or  scro- 
fulous conjimctivitis,  the  tarsal  cartilage  suffers.  It  becomes 
indurated  and  contracted  on  its  inner  surface,  whilst  it  is 
shortened  transversely,  or  from  canthus  to  canthus;  the 
effect  of  which  is,  that  the  margin  of  the  eyelid  is  turned  in 
light  against  the  eyeball,  and  cannot  by  any  traction  on  the 
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integuments  be  brought  back  into  its  proper  position,  as  in 
entropium  from  relaxation.  The  edge  of  the  eyelid  may 
indeed  be  drawn  from  contact  with  the  eyeball,  but  it  still 
remains  curved  inwards. 

In  this  form  of  entropium,  the  margin  of  the  eyelid  is 
often  thickened  and  irregular  from  hypertrophy  of  the  tarsal 
cartilage,  while  the  eyelashes  are  also  inverted,  constituting 
trichiasis  in  addition  to  entropium. 

Allied  to  the  above  form  of  entropium,  is  that  which  is 
sometimes  produced  by  injury  of  the  conjunctiva  and  car- 
tilage, from  the  intrusion  of  lime  or  other  caustic  substances 
into  the  eye.  The  contraction  attendant  on  the  cicatrization 
gives  rise  to  inversion  of  the  eyelid,  which  is  often  conjoined 
with  symblepharon. 

Treatment. — Ware's  operation. — ^As  in  this  form  of  entro- 
pium, the  inversion  is  owing  in  a  great  degree  to  the  trans- 
verse shortening  of  the  tarsus,  Mr.  Ware,  in  order  to  remedy 
this,  recommended  a  perpendicular  incision  to  be  made 
through  the  whole  substance  of  the  lid  at  its  temporal  ex- 
tremity or  in  its  middle.  In  addition  to  the  perpendicular 
incision,  it  is  sometimes  necessary,  to  excise  a  Ibid  of  the  in- 
tegument with  the  scissors.  The  perpendicular  section  of 
the  lid  is  immediately  followed  by  a  separation  of  the  edges 
of  the  wound:  and  it  presents  an  outline  similar  to  that  of 
the  letter  V ;  wide  at  the  ciliary  margin,  and  terminating  in 
an  acute  point  in  the  opposite  direction.  This  wound  is 
gradually  filled  up  by  granulation. 

Crampton's  operation  morfi/?«rf.— Supposing  the  upper  eye- 
lid to  be  the  subject  of  this  operation,  two  perpendicular  in- 
cisions through  its  whole  substance  are  made,  one  near  the 
external  canthus,  the  other  near  the  inner  canthus.* 

The  lid  being  thus  set  free,  a  transverse  fold  of  its  skin  is 
then  to  be  removed  from  near  its  ciliary  margin,  and  the 
edges  of  the  gap  thus  produced  brought  together  by  two  or 
three  stitches.  The  threads  forming  the  stitches  are  to  be 
left  long.  The  eyelid  is  now  to  be  everted  and  turned  up, 
and  kept  in  this  position  for  a  few  days  by  means  of  the 
threads  fixed  to  the  forehead  by  strips  of  plaister.    The  per- 

*  The  first  incision  will  necessarily  wound  the  lower  mass  of  the 
lacrymal  gland,  together  with  some  of  the  lacrymal  ducts ;  but  in  the 
cases  in  which  I  have  performed  the  operation,  I  have  not  observed 
any  lacrymal  fistula  or  other  bad  consequence  follow.  The  incision 
near  the  inner  canthus  ought  always  to  be  on  the  temporal  side  of  the 
punctum,  in  order  to  a^oid  cutting  the  canalicule. 
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pendioular  incisions  are  thus  prevented  from  unitixig  by  tiie 
first  intention.  They  are  permitted  to  heal  onJ^  by  gnmu- 
lation.  After  the  removal  of  the  ligatures,  the  eyeud  is,  hj 
the  cicatrization  of  the  perpendicular  wound  which  ensnee, 
gradually  drawn  into  its  natural  position  without  being  again 
mverted.  Diiring  the  time  the  eyelid  is  kept  everted  and 
turned  up,  it  is  to  be  covered  witn  a  piece  of  linen  spread 
with  simple  cerate. 

In  cases  of  entropiiun  of  the  lower  eydid  from  transversely 
contracted  tarsus,  I  have  performed  the  operation  in  tlie 
following  manner  with  perfect  sueoess.  An  incision  through 
the  whole  thickness  of  the  lid  being  made  perpendioular  to 
its  edge  near  the  outer  canthus,  a  piece  or  the  skin  of  the 
lid  is  excised,  and  Uien  the  lid  kept  in  the  everted  position 
by  fixing  on  the  cheek  the  end  of  the  thread  forming  the 
suture,  which  unites  the  edges  of  the  wound  left  by  the  ex- 
cision of  the  piece  of  sldn. 

When,  as  often  happens,  in  inveterate  cases  of  the  form 
of  entropium  under  consideration,  the  operations  just  de- 
scribed prove  inefiectual,  recourse  must  be  nad  to  extirpation 
of  the  bulbs  of  the  eyelashes  as  in  tnehiasis,  or  amputation 
of  the  whole  tarsal  margin. 


Trichiasis  and  distiehiasis. 

Trichiasis  is  a  growing  in  of  eyelashes  a^fainst  the  eye- 
ball, the  border  of  the  eyelid  remaining  in  its  proper  posi- 
tion, which  circumstance  constitutes  the  distinction  between 
trichiasis  and  entropiiun  (p.  417). 

Distiehiasis,  again,  is  merely  a  variety  of  trichiasis,  in 
which  the  misdirected  eyelashes  are  disposed,  though  not 
very  regularly,  in  a  row  distinct  from  the  others  which 
remain  properly  directed. 

The  faulty  eyelashes  in  trichiasis  and  distiehiasis  an 
generally  the  natural  hairs  which  have  been  made  to  take 
a  wrong  direction,  in  consequence  of  cicatrices,  &o.,  of  the 
border  of  the  eyelid.  Sometimes,  however,  they  appear  to 
be  in  part  at  least  of  new  development. 

Trichiasis  mav  be  partial  or  total.  In  the  one  case,  the 
misdirected  eyelashes  are  confined  to  a  part  only  of  the 
border  of  the  eyelid;  in  the  other,  they  spring  fr'om  it 
along  its  whole  extent. 

The  eyelashes  of  either  eyeUd  separately  may  be  turned 
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in'against  the  eyeball,  or  the  eyelashes  of  both  eyelids  may 
be  turned  iii  at  the  same  time.  It  is  not  uncommon  to  find 
trichiasis  or  distichiasis  affecting  the  eyelids  of  both  eyes. 

The  misdirected  eyelashes  are  sometimes  very  tew  in 
number,  and  so  pale  and  fine,  that  they  are  apt  to  escape 
notice,  and  the  inflammation  of  the  eye  which  they  occasion, 
attributed  to  some  other  cause,  unless  an  exploration  of  the 
borders  of  the  eyelids  and  state  of  the  eyelashes  be  carefully 
made  as  above  mdicated  (v.  7). 

The  effects  on  the  eye,  both  ol^ective  and  9utijectivef  horn 
the  irritation  of  the  misdirected  eyelashes  in  trichiasis,  are 
the  same  as  those  above  mentioned  in  entropium  (p.  417.) 

^att*««.---Trichiasis  and  distichiasis  are  sequelsB  of  chronic 
conjunctivitis,  and  especially  those  inflammations  of  the 
borders  of  the  eyelids  which  are  attended  by  abscesses  and 
ulcers  at  the  roots  of  the  eyelashes,  such  as  variolous  in- 
flammation of  the  eyelids  and  ophthalmia  tarsi  in  both  its 
forms. 

The  co-existence  of  entropium  aud  trichiasis,  and  the 
causes  on  which  it  depends,  luive  been  noticed  (p.  240V 
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Treatment. — Trichiasis  or  distiOhiasis  admits  of  being 
relieved  only  by  operation. 

Evulsion  of  the  misdirected  eyelashes. — ^The  mode  of  pff- 
forming  this  operation  and  the  instrument  used,  aie  de- 
scribed in  p.  48.  It  requires  to  be  repeated  from  time  to 
time  as  the  eyelashes  are  reproduced.  Unless,  therefiire, 
the  misdirected  eyelashes  be  few  in  nimiber,  this  mode  of 
treatment  becomes  very  troublesome. 

Excision  or  cauterization  of  the  skin  of  the  eyelid  as  in 
entropium. — ^Either  of  these  operations  may  be  had  leoourse 
to  with  some  advantage  in  tliose  cases  oi  trichiasis,  some- 
times met  with,  in  which  the  eyelashes  for  a  considerable 
extent  along  the  edge  of  either  lid,  instead  of  being  curved 
upwards  in  the  upper  eyelid,  and  downwards  in  Uie  lower, 
are  directed  perpendicularly,  so  as  readily  to  cling  to  the 
surface  of  the  eyeball. 

Extirpation  of  the  roots  of  the  eyelashes. — In  inyeterate 
cases  of  trichiasis,  as  well  as  of  entropium,  or  of  trichiasis 
and  entropium  combined,  there  is  no  other  resource  but 
destruction  of  the  eyelashes  by  extirpation  of  their  roots. 

In  reference  to  tiiis  operation,  it  is  important  to  call  to 
mind  the  following  anatomical  points:  —  The  eyelashes 
spring  from  the  anterior  edge  of  the  free  borders  of  the  eye- 
lids, and  are  inserted  three  or  four  deep,  especially  in  the 
middle.  The  capsules  of  the  bulbs  of  the  eyelashes  lie  close 
on  the  tarsal  cartilage  under  the  ciliaris  muscle  and  skin, 
extending  to  the  depth  of  about  one-eighth  of  an  inch. 

The  lid  to  be  operated  on  is  to  be  raised  and  stretched  on 
the  horn  spatula-Hke  instrument,  represented  in  the  opposite 
figure,  introduced  behind  it,  and  held  steadily  by  an  assist- 
ant, who  at  the  same  time  retains  the  eyeUd  from  slipping 
away  by  pressing  the  eyelashes  against  the  horn  spatala 
with  the  thumb-nail  of  the  hand  holding  it. 

The  surgeon,  then,  with  a  small  scalpel,  makes  an  in- 
cision, parallel  to  the  border  of  the  eyehd  and  about  one- 
eighth  or  one-sixth  of  an  inch  from  the  edge  whence  the 
eyelashes  issue,  through  the  skin,  cellular  tissue,  and  ciUaris 
muscle,  down  to  the  tarsal  cartilage.  According  as  it  is 
along  the  whole  border  of  the  eyelid,  or  along  a  part  only, 
that  the  trichiasis  extends,  and  consequentiy  that  the  ex- 
tirpation of  the  roots  of  the  eyelashes  requires  to  be  carried, 
so  of  course  must  be  the  length  of  the  incision.  From  each 
end  of  the  incision  now  made,  a  short  one  is  to  be  carried 
at  right  angles  to  the  edge  of  the  eyehd. 
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The  long  narrow  flap  of  skin 
thus  marked  out  is  now,  together 
with  the  subjacent  cellular  tissue, 
ciliaris  muscle,  and  the  bulbs  of 
the  eyelashes,  to  be  laid  hold  of 
with  a  toothed  or  good  holding 
common  forceps,  and  dissected 
clean  from  ofiP  the  tarsal  cartilage 
towards  the  margin  of  the  eyelid. 
The  surface  of  the  tarsal  cartilage 
m^  even  be  shaved  oflP. 

It  is  scarcely  necessary  to  say 
that  in  this  dissection  injury  of 
the  lacrymal  point  and  canalicule 
must  be  caremlly  avoided. 

The  detached  flap,  comprising 
skin,  cellular  tissue,  muscular 
fibres,  and  bulbs  of  eyelashes,  is 
now  to  be  cut  away  with  the 
scissors  along  the  margin  of  the 
eyelid,  leaving  a  stripe,  however, 
aoout  one-thirtieth  of  an  inch 
broad,  for  the  insertion  of  su- 
tures, if  thought  necessary. 

During  the  operation,  the  blood, 
which  oozes  out  in  very  consider- 
able quantitv,  requires  to  be  as- 
siduously taken  up  with  a  sponge 
by  an  assistant,  in  order  that  the 
operator  may  see  that  no  bulbs 
are  left  unremoved. 

If  any  bulbs  still  remain  they 
will  present  themselves  as  black 
points,  and  thus  be  readily  dis- 
covered.    They  are  to  be   laid 
hold  of  with  the  forceps  and  re- 
moved with  the  scissors.    After 
this,  to  insure  still  more  the  re- 
moval of  all  the  bulbs,  the  bottom 
of  the  wound  should  be  pencilled 
with  the  nitrate  of  silver  or  other  caustic,  and  left  to  suppurate. 
The  eyelashes,  which  are  now  loose,  may  be  plucked 
away  wifli  the  finger  and  thumb. 
If  the  bulbs  have  not  been  all  remoyed  ox  A.«&\x«^^^^*'>X. 


Fig.  86. 


426  LAOOPHTHAUfOB. 

win  be  found  that  the  part  has  scarcdj  healed,  when  a  hair 
or  two  will  be  found  here  and  there  sprouting  out  again. 

If  the  case  be  one  of  entropium  and  trichiasis  combined, 
it  is  adyisable  to  commence  Uie  operation  by  making  two 
perpendicular  incisions  through  the  whole  thickness  of  the 
border  of  the  eyelid,  as  in  Grampton*s  operation  for  entro- 
pium (p.  421).  Indeed  this  might  always  be  done,  as 
thereby  the  supply  of  blood  to  the  part  operated  on  is  in  a 
great  measure  cut  off,  and  the  hindrance  to  the  socoeGsfol 
dissecting  out  of  the  bulbs  of  the  eyelashes  from  the  oozing 
of  blood  much  diminished. 

When  the  tarsal  cartilage  is  much  thickened  and  indu- 
rated, it  should  be  shaved  down  with  a  fine  sharp  scalpel 
to  the  natival  degree  of  thickness. 


LagophthaJmoB,^ 

This  name  is  given  to  a  constant  open  state  of  the  eye- 
lids, the  consequence  of  which  is,  that  the  eye  is,  as  in 
ectropium,  exposed  to  the  entrance  of  foreign  particles  and 
other  causes  of  irritation. 

There  are  three  principal  forms  of  lagophthalmos,  depend- 
ing on  very  different  causes,  viz. : — 

1st.  Paralysis  of  the  orbicularis  muscle,  allowing  of  the 
unrestrained  action  of  the  levator  palpebrse. 
2nd.  Organic  contraction  or  adhesions  of  the  eyelids. 
Srd.  Congenital  imperfect  development  of  the  eyelids. 

LagophthaJmos  from  paralysis  of  the  orbicularis  palpe- 
brarum. 

This  is  one  merely  of  several  symptoms  of  paralysis  of 
the  portio  dura  of  the  seventh  pair.  The  paralysis  of  the 
orbicularis  may  be  so  complete  that  the  upper  eyelid  ia 
immovably  retracted ;  but  in  general,  it  is  not  so  complete, 
the  eyelidfs  still  admitting  of  being  approximated,  thou(^ 
not  accurately  closed. 

Besides  the  retraction  of  the  upper  eyelid,  the  border  of 
the  lower  is  somewhat  fallen  away  from  the  eyeball,  the 

*  Oculus  leporinus  or  hare's  eye,  to  called  from  its  having  been 
•nppoied  that  harea  sleep  with  their  eyes  open. 
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lacrymal  papillsB  and  puncta  being  thus  no  longer  duly 
directed  to  the  lacus  lacrjmalis,  the  tears  are  not  absorbed 
and  drawn  off  into  the  nose,  but  fall  down  over  the  cheek. 

Causes  of  paralysis  of  the  portio  dura. — Paralysis  of  the 
portio  dura  may  be  owin^  to  cerebral  disease,  or  to  some 
affection  of  the  nerve  itself,  either  in  its  passage  through  the 
aqueduct  of  Fallopius,  or  at  its  exit  horn  the  stylo-mastoid 
foramen. 

Affection  of  the  nerve  in  its  passage  through  the  aqueduct 
of  FaUopius  usually  depends  on  caries  of  the  osseous  walls 
of  the  tympanum.* 

The  affection  of  the  nerve  at  its  exit  from  the  stylo- 
mastoid foramen  may  consist  in  pressure  on  the  nerve  by 
an  enlarged  lymphatic  gland  or  ower  tumour. 

Sometimes  the  affection  of  the  nerve  would  appear  to  be 
of  a  rheumatic  nature,  like  what  is  sometimes  the  case  with 
paralysis  of  the  nerve  of  the  third  pair  (p.  386), 

Treatment, — ^This  resolves  itself  into  the  treatment  of  the 
cerebral  disease,  disease  of  the  ear,  or  enlarged  lymphatic 
gland  or  tumour.  In  cases  in  which  the  paralysis  of  the 
nerve  seems  to  have  arisen  from  cold,  and  is  altogether 
uncomplicated  with  disease  of  the  ear  or  swelHng  at  the 
angle  of  the  jaw,  the  plan  of  treatment  above  indicated  for 
rheumatic  paralysis  of  the  nerve  of  the  third  pair  is  equally 
applicable  (p.  386). 

A  woman,  aet.  33,  has  for  the  last  ten  months  been  subject 
to  throbbing  pain  across  the  forehead,  and  especially  in  the 
temples.    Health  otherwise  good  during  that  time. 

A  month  last  Satiuxiay  night,  stood  for  an  hour  and  a 
half  in  the  street  in  the  cold.  When  she  rose  next  morning, 
felt  a  twitching  and  quivering  of  the  upper  lip  on  the  right 
side,  which  continued  at  intervals  for  thiee  days. 

Some  days  after  that  the  right  eye  became  weak  and 
watery. 

Last  Saturday  moming,  she  found  that  on  attempting  to 
blow  away  dust  or  the  like,  she  was  unable  to  do  £).  She 
at  the  same  time  felt  her  mouth  drawn  to  the  left  side. 

On  exammation  the  right  cheek  was  observed  to  be 
collapsed,  the  mouth  drawn  to  the  left  side,  especially  in 
speakmff.  She  can  shut  the  right  eyeUds,  but  not  closely, 
and  feels  herself  unable  to  compress  the  eyeball  with  the 
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eyelids.  The  edges  of  the  right  eyelids  somewhat  red,  and 
tne  palpebral  conjunctiva  injected.  The  right  eye  watery 
from  the  puncta  lacrymalia  not  being  duly  diverted  towards 
the  lacus  laciymalis. 

Lagophthalmos  from  organic  contraction  or  adhenons  of  the 


The  organic  shortening  or  retraction  of  the  eyelids  pro- 
ducing lagophthalmos,  usually  depends,  like  that  producing 
ectropiimi,  on  the  contraction  attendant  on  cicatrization  of 
a  bum  or  other  injury ;  or  on  the  skin  of  the  eyelid  being 
drawn  into  adhesion  with  the  edge  of  the  orbit  in  conse- 
quence of  carious  ulceration. 

Treatment. — This  form  of  lagophthalmos  can  only  be 
remedied  by  one  or  other  of  the  operations  above  described 
for  eotropium,  the  choice  of  the  operation  being  determined 
by  the  circumstances  of  the  case. 

Of  course,  when  the  retraction  of  the  eyelid  depends  on 
caries  of  the  edge  of  the  orbit,  no  operation  should  be  had 
recourse  to  till  this  is  cured. 


Congenital  lagophthalmos. 

Congenital  lagophthalmos  is  usually  a  part  merely  of 
general  microphthalmos. 


Ptosis  or  falling  down  of  the  upper  eyelid.* 

Ptosis  is  the  opposite  of  lagophthalmos,  the  upper  eyelid 
hanging  down  over  the  eye,  and  not  admitting  of  being 
raised  for  the  exercise  of  vision. 
There  are  four  principal  forms  of  ptosis. 

1st.  Ptosis  from  paralysis  of  the  nerve  of  the  third  pair. 
2nd.  Ptosis  from  injury  of  the  levator  palpebrae  muscle. 
8rd.  Ptosis  from  extension  and  relaxation  of  the  skin 
or  of  the  whole  substance  of  the  eyelid. 
4th.  Congenital  ptosis. 

*  Blepharoptosis. 
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P  torn  from  paralym  of  the  nerve  of  the  third  pair. 

The  nature  of  this  form  of  ptosis  has  heen  ahready  noticed 
(p.  385). 

Treatment, — K  the  paralysis  of  the  nerve  of  the  third 
pair  be  confined  to  one  side,  and  resist  the  treatment  above 
indicated,  nothing  more  can  be  done ;  if,  however,  the  nerve 
on  both  sides  be  affected,  and  double  ptosis  therefore  exists, 
the  application  of  a  strip  of  plaister,  or  some  such  contriv- 
ance, must  be  had  recourse  to,  to  retain  the  upper  eyelid  on 
one  side  open,  in  order  that  the  person  may  see  to  move 
about.  A  degree  of  ptosis  comes  on  naturally  from  sleepi- 
ness. A  woman  affected  with  incomplete  paralytic  ptosis 
was  always  imable  to  open  her  eyes  after  a  bad  night's  rest. 
Being  subject  to  sleeplessness,  she  was  much  benefited  by 
soporifics. 

Ptosis  from  injury  of  the  levator  palpehra  muscle. 

In  woimds  of  the  upper  eyelid,  the  levator  muscle  may  be 
divided,  or  otherwise  so  injured,  as  to  be  rendered  unfit  to  . 
exercise  its  function ;  the  result  of  which  is  ptosis. 

After  healing  of  the  wound,  the  function  of  the  muscle 
may  become  re-established  by  reimion,  in  which  case  the 
ptosis  disappears.  This  may,  however,  not  take  place, 
especially  ii  the  muscle  be  much  torn. 

For  the  rectification  of  ptosis  thus  occasioned,  an  opera- 
tion has  been  performed  by  Mr.  Hunt,  of  Manchester,  which 
consisted  in  the  removal  of  a  transverse  fold  of  integument 
from  the  eyelid,  of  such  an  extent  and  firom  such  a  place, 
that  when  the  edges  of  the  wound  became  united,  the  eye- 
lid was  attached  to  that  portion  of  the  skin  of  the  eyebrow 
upon  which  the  occipito-frontalis  acts ;  so  that  the  action 
of  this  muscle  was  substituted  for  that  of  the  levator 
palpebrse. 


Ptosis  from  extension  and  relaxation  of  'the  skint  or  of  the 
whole  substance  of  the  eyelid. 

Extension  and  relaxation  of  the  skin  of  the  eyelid  occa- 
sioning ptosis  may  be  the  result  of  long  <io\iJaxsN«i^  ^^^B^a.- 
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tous  swelling  of  the  parts,  and  the  like,  but  it  sometimes 
occurs  in  old  persons  without  any  evident  cause. 

This  form  of  ptosis  ma^  in  general  be  remedied  by  the 
excision  of  an  elliptioal  piece  of  akin  as  above  directed  iot 
entropium  (p.  419,  et  seq.). 

Ptosis  from  extension  and  relaxation  of  the  whole  sub- 
stance of  the  eyehds,  I  have  seen  as  a  sequela  of  puorulent 
ophthalmia  in  which  hluestone  and  other  caostics  had  been 
much  abused  in  the  attempt  to  remove  the  granulated  state 
of  the  conjimctiva. 

In  such  a  case,  the  excision  of  a  wedge  shaped  piece  of 
the  eyelid  has  been  recommended,  in  order  to  dimmigh  its 
length  transversely.  To  this,  if  necessary,  might  be  added 
the  excision  of  an  elliptical  piece  of  skin,  as  above  directed, 
in  order  to  shorten  the  hd  vertically.  But  such  an  opera- 
tion should  of  course  not  be  had  recourse  to  unless  the  eye 
has  otherwise  pretty  well  recovered. 


Congenital  ptosis. 

Ptosis  sometimes  occurs  congenitaJly,  owing  usually  to 
an  imperfectly  developd  state  of  the  levator  palpebrtB 
muscle,  and  therefore  incurable,  but  in  some  cases  merdy 
to  relaxation  of  the  skin  of  the  eyehd,  and  therefore  admit- 
ting of  relief  from  the  operation  above  indicated. 

Epicanthits. 

This  name  has  been  coined  to  designate  a  oongenital 
peculiarity,  which  consists  of  a  fold  of  skin  extending  from 
the  side  of  the  root  of  the  nose  over  the  inner  canthus  of 
the  eye.  The  free  edge  of  the  fold  is  crescentic,  and  its 
extremities  are  lost  in  the  skin  of  the  upper  and  lower  eye- 
lids. Dr.  Ammon,  to  whom  we  are  indebted  for  the  name, 
has  performed  an  operation  for  the  obhteration  of  the  folds*, 
which  consists  in  the  vertical  excision  of  an  elliptical  piece 
of  skin  from  over  the  root  of  the  nose  on  a  level  with  the 
epicanthus,  and  then  bringing  the  edges  of  the  wound 
together  by  suture.  It  is  seldom,  however,  that  epicanthus 
impedes  the  i^ovements  of  the  eyelids  so  much  as  to  render 
any  operati^'^  necessary.  The  folds,  moreover,  usually  dis- 
appear as  ti^^  child's  nose  increases  in  prominence. 
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Epicanthus  has  been  imagined  to  dispose  to  squinting, 
and  this  has  been  considered  a  reason  for  operating.  I 
have  seen  cases  in  which  the  child  squinted,  but  also  many 
in  which  there  was  no  squint. 

I  have  in  short  never  seen  any  necessity  for  operating. 


Section  III. — Mobbid  Connexions  of  the  Eyelids. 

Anchyhhlepharon. 

This,  which  is  not  of  very  common  occurrence,  is  an 
adhesion  of  the  eyelids  to  each  other  by  their  borders. 

Anchyloblepharon  is  distinguished  into  mediate  and  invme- 
diaUy  according  as  the  adhesion  is  through  the  medium  of 
a  false  membrane,  or  without  any  intervening  substance ; 
and  into  partial  and  totals  according  as  the  borders  of  the 
eyelids  are  united  in  part  only,  or  in  their  whole  extent. 

In  partial  anchyloblepharon  the  adhesion  is  usually 
towards  the  outer  angle.  In  total  anchyloblepharon,  the 
edges  of  the  secondary  fissure  at  the  inner  canthus  are 
seldom  or  never  adherent,  so  that  there  is  an  opening  at  the 
inner  angle  leadiug  into  the  oculo-palpebral  space  of  the 
conjunctiva. 

Anchyloblepharon  is  either  congenital  or  acquired. 

Congenital  anchyloblepharon  is  generally  total,*  and 
either  mediate  or  immediate,  and  often  co-exists  with  im- 
perfect development  of  the  eyeball. 

Acquired  anchyloblepharon  is  generally  the  consequence 
of  excoriations  by  bums  or  escharotics,  in  which  case  it  is 
often  complicated  with  symblepharon,  or  adhesion  of  the 
lids  to  the  eyeball,  or  of  such  inflammations  as  are  attended 
with  excoriation  and  ulceration  of  the  tarsal  borders,  and 
generally  only  partial. 

Partial  anchyloblepharon  is  to  be  distinguished  firom 
phimoHs  palpebrarum,  which  is  properly  contraction  of  the 

*  An  opening  at  the  inner  canthus  commonly  exists ;  sometimes 
an  opening  at  tiie  outer  canthus  has  been  met  with ;  in  other  cases 
no  opening  at  either  canthus^  but  one  in  the  mdd\^. 
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palpebral  fissure  from  transverse  shortening  of  the  borders 
of  the  eyelids,  accompanied  by  contraction  of  the  conjun^ 
tiva  (pp.  170,  433). 

Supposing  the  eye  otherwise  sound,  the  effect  of  ancfaylo- 
blepharon  is  of  course  to  impede  or  wholly  prevent  ihs 
exercise  of  vision  according  as  it  is  partial  or  total;  but 
very  often,  anchyloblepharon  is  complicated  with  symble* 
pharon,  or  adhesion  of  the  eyelid  to  the  eyeball,  or  with 
some  other  defect  of  the  latter,  viz.,  such  as  may^ arise  from 
the  same  injuiy  or  inflammation,  which  gave  occasion  to 
the  adhesion  of  the  eyeUds,  or,  in  the  case  of  congenital 
anchyloblepharon,  imperfect  development  of  the  eyebfdL 

Prognosis  and  treatment. — The  treatment  consists  in 
separation  of  the  adhesion  with  the  knife ;  but  in  cases  of 
total  anchyloblepharon,  it  is  necessary,  before  proceeding  to 
operate,  to  direct  attention  to  the  state  of  the  eyeball  as 
regards  prominence  and  firmness,  and  whether  or  not  the 
case  is  compHcated  with  symblepharon,  or  adhesion  of  the 
eyehd  to  the  evebaU.  The  degree  of  sensibility  to  light 
ought  also  to  be  had  regard  to  as  an  indication  of  the 
condition  of  the  eyeball. 

To  determine  whether  or  not  the  case  is  complicated  with 
symblepharon,  or  adhesion  of  the  eyeUd  to  the  eyeball,  the 
tmited  eyelids  are  to  be  pinched  up  into  a  fold,  and  the 
patient  desired  to  move  the  eyeball  about  and  to  make  efforts 
as  if  to  open  and  shut  the  eye.  During  this,  the  attention 
of  the  siu-geon  is  to  be  directed  as  to  whether  the  eyeball 
moves  freely  or  not  behind  the  eyelids.  The  point  may  be 
also  ascertained  by  passing  a  probe  through  the  opening  at 
the  inner  or  outer  angle,  if  such  exist,  and  observing  whether 
or  not  it  can  be  freely  moved  up  and  down  in  the  ocido- 
palpebral  space. 

The  operation  for  partial  anchyloblepharon  is  performed 
by  passing  a  director  behind  the  part  where  the  borders  of 
the  eyelids  adhere,  whilst  an  assistant  stretches  the  upper 
eyelid  upwards,  and  the  lower  downwards,  and  separating 
them  with  a  scalpel,  taking  care,  in  the  case  of  inunediate 
imion,  not  to  cut  the  proper  substance  of  the  tarsus  either 
of  the  one  or  other  eyelid.  If  the  anchyloblepharon  be 
mediate,  the  false  membrane  is  to  be  detached  first  from 
the  border  of  the  lower  eyelid,  and  then  from  that  of  the 
upper,  a  scalpel  or  scissors  being  the  instrument  employed 
according  to  the  thickness  and  connexions  of  the  false 
membrane. 
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In  the  case  (^  total  anchyloblepharon,  if  there  is  an  open- 
ing at  the  inner  angle,  a  director  or  probe  is  to  be  passed 
through  it  behind  die  united  eyelids,  and  their  separation 
effected  in  a  manner  similar  to  that  just  indicated.  If, 
however,  there  is  no  opening,  the  united  eyelids  are  to  be 
pinched  up  into  a  vertical  fold  and  drawn  from  the  eyeball, 
the  assistant  taking  charge  of  the  upper  eyelid,  the  surgeon 
himself  the  lower,  and  tide  united  edges  separated  at  the 
part.  Through  the  opening  thus  made  Sie  director  is  passed, 
and  run  along,  first  to  the  inner  angle,  and  the  adhesion 
divided  in  that  direction,  and  then  to  the  outer  angle,  and 
the  adhesion  divided  in  that  direction. 

The  operation  which  has  now  been  described,  it  will  be 
observed,  is  of  comparatively  easy  performance,  but  the 
tendency  to  re-adhesion  constitutes  the  great  obstacle  to  a 
successml  issue,  especially  in  cases  in  which  the  anchylo- 
blepharon  has  arisen  from  bums  and  the  action  of  escharo- 
tics. 

To  prevent  reunion,  the  eyehds  should  be  frequently 
drawn  from  each  other  after  the  operation,  and  me  raw 
borders  smeared  with  tutty  ointment,  until  cicatrization 
takes  place.  What  is  very  likely  to  prove  useful,  is  to  pro- 
mote union  between  the  slan  and  conjunctiva  at  the  external 
angle,  by  means  of  a  suture. 

Symblepharon. 

This  is  adhesion  of  the  conjunctival  surface  of  one  or 
both  eyelids  to  that  of  the  eyeball.  The  cornea  is  generally 
more  or  less  involved  in  the  adhesion.  It  may  be  either 
mediate  or  immediate,  total  or  partial,  and  may  exist  in 
complication  with  anchyloblepharon. 

Symblepharon  is  usually  the  consequence  of  injury  of 
the  conjunctiva  from  the  action  of  escharotics  intruded  into 
the  eye  (p.  62). 

The  contraction  of  the  conjunctiva,  with  obliteration  of 
the  palpebral  sinuses,  above  referred  to  under  the  head  of 
Xerophthalmia  (p.  170),  has  been  called  symblepharon  pas- 
teriusy  but  it  diners  from  the  symblepharon  under  considera- 
tion as  essentially  as  phimosis  palpebrarum,  with  which  it 
generally  co-exists,  does  from  anchyloblepharon  (p.  431). 

Prognosis  and  treatment. — ^The  morbid  adhesion  between 
the  eyelid  and  the  eyeball  may  be  readily  separated  by  the 
knife,  but  re-establishment  of  the  adhesion  is  as  prone  to 
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take  place  as  in  anchyloblepharon,  or  more  so.  Even  in 
partial  mediate  symblepbaron,  the  bands  or  fraena  have  been 
generally  found  to  be  reproduced. 

In  some  cases  of  this  sort,  better  success  might  perhaps 
be  obtained  by  first  cutting  the  band  or  fraenum  at  its 
connexion  with  the  eyeball,  and  imiting  the  wound  of  the 
conjunctiva  with  a  few  stitches  of  fine  thread,  the  band  or 
firsBnum  being  left  in  connexion  with  the  eyelid,  and  only 
removed,  if  necessary,  after  the  union  of  the  wound  of  the 
conjunctiva,  supposing  it  to  take  place. 


Section  IV. — ^Tumoubs,  Cancee,  etc.,  op  the  Eyelids 
AND  Eyebbows. 

PJdyotenuUB  on  the  borders  of  the  eyelids,  from  obstruetum 
of  the  Meibomian  apertures  and  retention  of  the  secretion. 

This  state,  which  has  been  above  noticed  (p.  7),  gives 
rise  to  some  uneasiness  in  the  part,  especially  when  the 
eyelids  are  moved.  The  film  which  forms  the  walls  of  the 
phlyctenula  will  give  way  of  itself,  and  the  accumulated 
secretion  be  allowed  to  escape ;  but  removal  may  be  at  once 
effected  by  lacerating  the  phlyctenula  with  the  point  of  a 
pin. 

Meibomian  calculus. 

Small  calcareous  concretions  sometimes  form  apparently 
in  the  Meibomian  glands,  and  are  seen  shining  through  the 
palpebral  conjunctiva  on  everting  the  eyelid.  Sometimes 
they  project  on  the  surface  of  the  conjimctiva,  acting  thus 
as  a  cause  of  irritation  to  the  eye.  The  removal  of  such  a 
calculus  becomes  necessary.  It  is  effected  by  dividing  iJie 
conjunctiva  over  it,  with  the  point  of  a  lancet  and  turning 
it  out  with  a  Daviel's  spoon. 

Enlargement  and  induration  of  the  Meibomian  glands. 
When  the  Meibomian  glands  are  thus  affected,  they  are 
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felt  under  the  skin  like  strings,  besides  forming  prominences 
towards  the  borders  of  the  eyelids. 

Alterative  and  tonics  generally,  and  friction  with  cam- 
phorated mercurial  ointment  locally,  constitute  the  only 
admissible  treatment. 


Abnormal  occurrence  of  a  sebaceous  gland  in  the  palpebral 
conjunctiva  of  the  upper  eyelid. 

I  have  been  twice  applied  to  by  patients  complaining  of  a 
feeling  as  if  some  foreipi  body  were  in  the  eye,  and  on  ex- 
amination have  discovered  a  small  mass  of  sebaceous 
matter,  like  what  mav  be  squezed  out  from  one  of  the 
sebaceous  glands  of  tne  nose,  only  somewhat  firmer  and 
clearer,  contained  in  a  follicle  in  tne  co^jxinctiva  over  the 
tarsal  cartilage  and  protrudiog  at  the  siirface.  This  seba- 
ceous mass,  like  the  contents  of  a  sebaceous  gland  of  the 
skin,  was  readOy  pressed  out. 


Vesicles  or  phlyctenule  on  the  cutaneous  surface  of  the  eyelid 
near  its  margin. 

Vesicles  or  phlyctenulae,  containing  a  watery  fluid,  are 
sometimes  met  with  single  or  several  together,  and  of  a  size 
from  that  of  a  mustard  seed  to  the  size  of  a  pea.  The 
evacuation  of  the  fluid  by  a  puncture  with  a  lancet  is  some- 
times sufficient  for  the  removal  of  these  vesicles ;  if  not,  the 
vesicle  is  to  be  snipped  off"  with  the  scissors. 


Warts  on  the  eyelids. 

Warts  are  not  imcommon  on  the  cutaneous  surface  of  the 
eyelids  or  on  their  border. 

If  pedunculated,  it  is  best  to  remove  them  by  ligature,  or 
at  once  to  snip  them  off  with  the  scissors,  and  flien  to  touch 
the  root  with  strong  acetic  acid  or  limar  caustic.  If  they 
have  a  broad  base,  3ieir  remoyal  may  be  effected  by  the  es- 
charotics  alone. 

^  ^  *JL 
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Homy-like  excrescences  connected  with  the  skin  of  ike 


One  of  the  minute  sebaceous  follicles  of  the  skin  of  tbe 
eyelids,  especially  of  the  lower,  may  become  enlarged,  and 
give  out  a  morbid  secretion,  which,  hardening  as  it  is  pro- 
duced, does  not  fall  away  on  being  thrust  out  by  successiTe 
additions,  but  forms  the  homy-like  excrescences  under  con- 
sideration. 

The  portion  of  skin  in  which  the  excrescence  has  its  root, 
is  to  be  snipped  off  in  a  fold  with  the  scissors. 

Milium. 

A  small  white  pearly-looking  tumour,  of  about  the  size  of 
a  pin's  head,  called  muivm,  often  presents  itself  in  greater  or 
less  numbers  in  the  skin  of  the  cheeks  and  eyelids,  situated 
apparently  immediately  underneath  the  epidermis,  which 
th^  raise  up  and  through  which  they  shine. 

Composed  of  a  comparatively  thick  capsule  without  open- 
ing, in  which  is  contained  a  sebaceous-looking  matter,  milia 
are  quite  different  from  enlargements  of  the  conmion  sebar 
ceous  follicle,  produced  by  accumulated  secretion. 

The  bodies  in  question  are  in  their  natural  course  thrown 
off  by  the  giving  way  of  the  epidermis  covering  Ihem,  and 
may  be  succeeded  by  new  ones.  They  thus  appear  to  be  of 
the  same  nature,  as  dehiscent  glandular  cells  of  the  simplest 
kind. 

Their  removal,  when  required,  is  best  effected  by  carefully 
scratching  through  the  epidermis  covering  them  with  any 
fine-pointed  instnmient,  taking  care  not  to  scratch  so  deep 
as  to  cut  the  capsule,  and  squeezing  the  body  out  of  its 
nidus  between  the  thumb  nails.  If  the  capsule  be  wounded, 
it  may  remain  while  its  contents  only  escape.  The  body, 
when  turned  out  whole,  exactly  resembles  a  minute  pearl. 

ThichwaUed  encysted  tumours.* 

Large  tumours— of  the  size  of  a  horse-bean,  or  even  greater 
— ^but  apparently  of  the  same  nature  as  the  miliary  ones  just 

*  Albuminous  tumour; — Molluscum  contagiosum; — GHandifiain 
tumour. 


CHALAZION,  OR  TABSAL  TtJMOUB.  437 

described,  are  sometimes  met  with,  especiaJly  in  children, 
imbedded  in  the  skin  and  subcutaneous  cellular  tissue  of 
the  eyelids. 

The  capsule  part  of  the  tumour  is  white,  very  thick,  some- 
times of  considerable  almost  gristly  consistence,  and  rough 
and  tuberculated  on  its  surface. 

The  removal  of  such  a  tumour  is  most  easily  effected  by 
dividing  it,  as  well  as  the  investing  integument,  with  a 
stroke  of  a  lancet,  and  then  by  pressure  squeezing  out  the 
halves  of  the  thick  cyst  from  their  nidus.  The  wound  left 
quickly  heals. 

These  tumours  sometimes  occur  in  a  considerable  number, 
and  of  different  sizes,  in  the  eyelids,  eyebrows,  forehead, 
and  cheek. 


Chdlaziony*  or  tarsal  tumour. 

This  tumour  is  situated  in  the  substance  of  the  tarsal  car- 
tilage, usually  some  little  way  from  the  margin  of  the  eye- 
lid, and  tends  more  to  its  inner  than  its  outer  sur&ce.  It  does 
not  in  general  cause  any  great  elevation  of  the  skin  of  the 
evelid,  or  other  marked  appearance  externally.  On  everting 
the  eyelid,  the  conjunctiva  at  the  place  is  observed  to  be  livid 
red,  and  elevated,  but  sometimes  depressed  in  tlie  middle. 
As  the  tumour  increases,  the  conjunctiva  becomes  thin,  and 
at  last  gives  way,  when  a  small  fungus-like  substance  rises 
from  the  opening.  Suppuration  may  take  place  in  the  tumour 
around  its  nucleus. 

The  tiunour  consists  of  a  gelatiniform  fibrinous  matter 
not  encysted,  but  simply  contained  in  a  cavity  it  has  formed 
for  itself  by  accumulating  in  the  substance  of  the  tarsal  car- 
tilage. 

Treatment. — If,  as  is  frequentiy  the  case,  the  patient  be 
dyspeptic,  by  improving  the  state  of  the  digestive  organs, 
the  tumour  may  be  arrested  in  its  progress  and  even  alto^ 
gether  dispersed.  Locally  friction  with  camphorated  mer- 
curial ointment  may  be  employed. 

If  the  tumour,  however,  has  already  become  large,  and 
presses  disagreeably  on  the  eyeball,  it  ought  to  be  removed. 
The  operation  consists  in  everting  the  eyelid,  making  a  free 
incision  into  the  tumour,  and  pressing  out  its  contents  so 

*  Fibrinous  tumour,  HackeTmft« 
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fax  as  they  admit  of  it ;  what  remains  is  to  be  broken  up  by 
means  of  Daviel's  spoon  introduced  through  the  wound. 

When  more  prominent  externally  than  internally  the  in- 
cision may  be  made  through  the  skin  over  the  tumour  pa- 
rallel to  the  margin  of  the  eyelid. 

It  may  happen  that  two  tumours  lie  close  together,  and 
one  only  be  evacuated  by  the  incision.  Should  this  prove 
to  be  the  case,  the  incision  is  to  be  extended  to  the  second 
tumour,  and  its  contents  pressed  out.  Of  two  tumours,  one 
may  be  more  prominent  internally,  the  other  extemaJHy. 

A  chalazion  giving  way,  a  fungus-like  excrescence,  as 
above  mentioned,  arises  m)m  its  bottom.  This  may  con- 
tinue without  farther  trace  of  the  chalazion. 

An  incision  being  made  on  each  side  of  its  base,  it  is  to 
be  cut  out  by  the  root  with  a  pair  of  curved  scissors. 


Encysted  tumour. 

Encysted  tiunours,  sometimes  congenital,  are  occasionaUy 
met  with  in  the  eyelids,  especially  the  upper,  towards  the 
temporal  side.  They  are  situated  under  the  orbicularis 
palpebrarum,  and  are  often  adherent  to  the  periosteum  of 
the  margin  of  the  orbit.  The  cyst  is  thin  but  firm,  and  the 
contents,  a  fatty  or  glairy  matter,  sometimes  mixed  with 
hairs. 

For  the  removal  of  such  tumours,  the  following  general 
directions  only  can  be  given : — 

1st.  The  external  incision  should  be  free,  and  in  the 
direction  of  the  orbicularis  palpebrarum. 

2nd.  The  cyst  should  be  dissected  out  entire,  if  possible. 
At  any  rate,  it  must  all  be  extirpated.  If  any  part  of  it  is 
left,  which  without  care  might  happen  in  regard  to  that  part 
of  it  adhering  to  tiie  bone,  the  wound  will  not  heal,  and  dis- 
ease and  exfoliation  of  the  bone  may  take  place. 


Hydatids  in  the  cellular  substance  of  the  eyelids. 

Dr.  Mackenzie  mentions  a  case  of  swelling  over  the  temple 
and  zygoma,  from  which,  by  puncture  from  within  the  mouth, 
a  glairy  fiuid  and  a  number  of  hydatids  were  disoharged. 
After  this,  an  abscess  formed  in  ttie  upper  lid,  in  the  pus 
evacuated  from  which  there  were  contained  several  hydatids. 
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Navu8  matemus  and  aneurism  by  anastomosis  of  the  region 
of  the  eyelids. 

The  skin  of  this  region,  as  well  as  that  of  any  other  part 
of  the  hody,  is  occasionally  found  to  be  the  seat  of  that  form 
of  nffiYUS,  called  mole,  in  which  a  circumscribed  part  of  the 
skin  is  thickened,  of  a  brown  colour,  and  covered  with  hair 

NsBYUs  or  aneiuism  by  anastomosis  also  sometimes  impli- 
cates the  e^eUds. 

The  various  methods  of  treating  nsevi  or  aneurism  by 
anastomosis  which  have  been  adopted,  are: — ^pressure- 
cautery,  actual  or  potential — ^vaccination— escharotio  and 
irritant  injections  into  the  tumour — ^incision  of  the  vessels 
within  the  tumoiur — seton — ^ligature— excision — ^ligature  of 
the  carotid. 

The  details  of  these  various  plans  of  treatment  belong  to 
general  surgery. 

Scirrhoid  eaUosity  of  the  eyelids. 

A  hard  tuberculated  warty-like  defeneration  of  the  whole 
thickness  of  the  eyetid,  commonly  the  lower,  at  the  tarsal 
border  to  a  greater  or  less  extent,  traversed  by  varicose 
vessels,  and  ending  in  ulceration,  sometimes  occurs,  espe- 
cially in  old  people.  Though  not  resembling,  it  is  not  of  the 
natiure  of  scirrhus. 

If  not  irritated,  it  may  remain  stationary.  Sometimes, 
however,  it  causes  so  much  irritation  to  the  eye,  and  pro- 
duces so  much  deformity,  that  the  patient  seeks  for  its  re- 
moval by  operation. 

The  operation  consists  simply  in  the  amputation  of  the 
diseased  part. 

Cancer  of  the  eyelids. 

Cancer  commences  more  commonly  in  the  lower  eyelid 
than  in  the  upper,  and  first  manifests  itself  as  a  small  indu- 
rated tubercle,  at  the  edge  of  the  eyelid,  or  towards  one  or 
other  angle,  over  which  the  skin  may  be  otherwise  natural, 
except  that  it  is  pervaded  by  varicose  vessels,  and  which  is 
little  or  not  at  all  painful.  This  tubercle  is  followed  by 
others. 

This  stage  of  the  disease— ^^  stage  of  indwc<jX\ff^ — ^^SMst 
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lemaining  for  an  indefinite  time,  is  socoeeded  bj  mieeraiitm. 
The  nicer  is  smooth  and  destitate  of  grannlations,  and  the 
discharge  from  it  is  not  nnheatthy  looking.  The  edges  of 
the  nicer  are  knotted  and  irregular,  bat  the  sonoanding 
skin  is  natural  The  ulceration  may  be  arrested  for  a  time, 
and  again  proceed,  or  while  it  stops  at  one  part  it  goes  on  at 
another. 

Though  the  ulceration  may  eventually  eat  away  not  only 
the  whole  eyelids,  but  also  the  neighbouring  parts,  it  does 
so  Yery  slowly,  perhap  only  in  the  course  of  years. 

In  the  progress  of  the  disease,  the  eyeball  may  be  destroyed 
by  ulceration  and  bursting  of  the  cornea  with  evacuation  of 
the  humoius,  but  this  appears  to  be  sometimes  the  efiPect 
rather  of  common  inflammation  of  the  eyeball,  from  the  ex- 
posure to  which  it  is  subjected  by  the  loss  of  its  protecting 
parts,  than  of  extension  of  the  cancerous  disease. 

Inconsiderable  suffering  in  general  attends  the  stage  of 
ulceration,  but  when  nerves  are  exposed,  or  when  the  eyeb^ 
bursts,  there  is  severe  pain. 

The  neighbouring  lymphatic  glands  do  not  become  con- 
taminated, and  the  general  health  does  not  suffer. 

Cancer  of  the  eyelids,  which  is  an  uncommon  disease, 
does  not  occur  before  the  middle  period  of  life. 

From  syphilitic  ulceration  of  the  eyelids  above  described, 
cancerous  ulceration  may  be  distingmshed  by  the  slowness 
of  its  progress,  and  the  natural  state  of  the  surrounding  in- 
teguments, together  with  the  history  of  the  case. 

Treatment. — ^While  the  disease  is  yet  confined  to  the  eye- 
lids, the  only  effectual  treatment  is  removal  of  the  affected 
parts  with  the  knife,  together  with  a  portion  of  the  healthy 
structure  immediately  aroimd. 

It  is  to  be  observed,  that  though  a  very  large  portion  of 
the  eyelids  is  removed,  the  eyeball  majr,  after  recovery,  be 
still  pretty  well  protected  by  the  elongation  of  what  remains, 
and  that  even  though  the  lacrymal  papillae  and  canalicules 
be  cut  away,  no  stiflicidium  lacrymarum  ensues. 

Though  the  disease  has  already  extended  ite  ravages  so 
far  as  to  have  destroyed  the  eyelids  and  neighbouring  parts, 
antiphlo^tic  and  anodyne  remedies  will  still  be  found  use- 
fol,  not  only  in  palliating  symptoms,  but  even  in  retarding 
the  progress  of  tne  disease. 

The  eyelids  and  conjunctiva  are  sometimes  implicated  in 
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melanosis,  but  it  is  not  necessary  to  go  particularly  into  the 
subject. 

Phtheiriasis  of  the  eyebrows  and  eyelashes. 

Pediculi  on  the  eyebrows  or  edges  of  the  eyelids  keep 
up  a  state  of  chronic  inflammation,  and  cause  intolerable 
itching. 

Treatment — ^After  as  many  of  the  eyelashes  have  been 
plucked  out  as  are  loose  enough  to  yield  to  the  force  exerted 
by  means  of  the  finger  and  thiunb,  the  eyebrows,  and 
edges  of  the  eyelids,  are  to  be  smeared  with  some  mer- 
curial salve,  such  as  the  strong  red  precipitate  or  citrine, 
twice  a  day.  After  which,  an  attempt  is  to  be  made  to 
dislodge  the  insects  from  the  eyebrows  by  means  of  a  fine 
comb ;  from  the  eyelashes,  by  means  of  a  small  spatula  or 
forceps. 
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CHAPTER  VIII. 


Section  I. — ^Diseases  of  the  Conjunctiva. 

Pterygium.* 

This  is  a  vasciQar  and  thickened  state  of  a  circumscribed 
portion  of  the  conjunctiva  of  a  triaogular  form,  the  a^pejL 
corresponding  to  the  cornea,  on  which  it  encroaches  to  a 
greater  or  less  extent;  the  base  corresponding  to  the  cir- 
cumference of  the  eyeball.  The  connexion  between  the  por- 
tion of  conjunctiva  implicated  and  the  subjacent  sclerotica, 
continues  as  loose  as  in  the  natural  state. 


Fig.  87. 


Pterygium  has  its  seat  generally  on  the  nasal  side  of  the 
eye,  in  which  case  its  base  corresponds  to,  and  is  inoorpo- 


Web. 
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rated  with,  the  semilunar  fold,  but  that  it  is  not  in  its 
nature  an  extension  of  that  fold  of  conjunctiva  is  proved  by 
the  circumstance,  that  pterygium  sometimes  occurs  on  the 
temporal  side,  and  even,  though  more  rarely,  on  the  upper 
or  lower  side  of  the  eye. 

Moreover,  in  many  cases,  if  not  in  all,  the  disease  appears 
to  begin  by  the  formation  of  what  ultimately  forms  its  apex, 
close  to  the  edge  of  the  cornea,  before  any  tnickening  or  un- 
natural vascularity  of  the  conjunctiva  is  observable. 

The  disease  is  of  consequence  only  when  it  implicates 
the  conjunctiva  comesB  so  far  that  the  vascularity  and 
thickening  extend  to  the  middle  of  the  cornea,  and  obstruct 
the  pupil. 

Both  the  nasal  and  temporal  sides  of  the  same  eye  are 
sometimes  the  seat  of  pterygium.  Cases  have  heen  met 
with  in  which  pterygium  existed  not  only  on  the  nasal  and 
temporal,  but  also  on  the  upper  and  lower  sides  of  tiie  same 
eye. 

Two  degrees  of  pterygium  are  met  with,  viz.,  pterygimn 
tenue  vel  membranosvm,  and  pterygium  crassum  vel  museaUh 
mm ;  the  former  thin  and  semi-transparent,  the  latter  thick 
and  fleshy-looking. 

Causes. — Nothing  certain  has  been  made  out  on  this 
head.  The  subjects  of  it  are  generally  old  persons.  It 
sometimes  takes  its  origin  in  chronic  inflammation  of  the 
conjunctiva.  The  aflection  has  been  most  firequentiy  met 
with  in  labourers  whose  work  exposed  tiiem  to  me  entrance 
of  mortar  and  stone  dust  into  the  eye,  and  in  persons  who 
have  been  long  resident  in  hot  climates.  Dr.  Mackenzie 
mentions  that  he  has  seen  a  particle  of  gunpowder,  which 
had  been  lodged  for  years  under  the  coi\junctiva,  at  last 
cause  pterygium. 

Diagnosis. — Partial  mediate  symblepharon  is  apt  to  be 
confounded  with  pterygium.  Indeed,  many  of  the  oases 
which  have  been  described  and  delineated  as  examples  of 
superior  and  inferior  pterygium,  appear  to  be  examples 
rather  of  partial  mediate  symblepharon. 

Prognosis. — ^The  morbia  state  of  the  conjunctiva  under 
consideration,  is  not  disposed  to  disappear  spontaneously, 
but  it  may  remain  stationary  or  be  long  before  it  extends  so 
far  on  the  cornea  as  to  interfere  with  vision.  If  mistreated, 
it  may  degenerate  into  a  fungous  excrescence  covering  tiie 
whole  cornea. 

Treatment — ^Pterygium  may  sometimes  be  i«aiw^\s^ 
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firequentlj  touching  it  with  the  nitrate  of  silTer  solution  or 
with  yinum  opii.  If,  however,  it  does  not  yield  to  this 
treatment,  and  if  it  has  extended  so  far  on  me  oomea  as 
to  ohstnict  vision,  its  removal  hy  operation  becomes  neoes- 
saiy. 

Operation  for  the  removal  of  pterygium* — ^The  patient 
being  seated  as  for  the  operation  for  cataract,  and  both  eye- 
lids secured  by  an  assistant,  the  surgeon,  while  the  patient 
turns  the  eve  outward,  if  the  pterygiiun  be  on  the  nasal  side, 
with  a  hooKed  forceps  seizes  the  pterygium  about  its  middle, 
and,  whilst  keeping  it  raised  from  the  surface  of  the  sclero- 
tica, he  passes  a  cataract  or  iris  knife  with  the  edge  towards 
the  cornea,  and  one  of  the  flat  surfaces  of  the  blade  towards 
the  sclerotica,  behind  it,  and  detaches  it  from  the  sclerotica 
by  cutting  inwards  as  far  as  the  margin  of  the  cornea,  where 
the  knife  is  to  be  made  to  cut  itself  out.  Still  keeping  hold 
of  the  pteijgium  with  the  forceps,  he  now  with  the  same 
knife,  or  with  a  pair  of  curved  scissors,  separates  tiie  ptery- 
giiun towards  its  base,  where  it  is  to  be  cut  away  without 
encroaching  too  near  the  semilunar  fold,  if  it  be  an  internal 
pterygium. 

Afbar  the  operation  cold  applications  are  made  to  the  eye. 


Pinguecula,^ 

This  is  a  small  whitish-yellow  tumour,  from  the  size  of  a 
pin's  head  to  that  of  a  small  pea,  in  the  sclerotic  conjunctiya 
and  subjacent  cellular  tissue,  close  to  the  margin  of  the 
cornea  on  its  nasal  or  temporal  side.  It  is  so  called  from 
its  being  supposed  to  be  a  deposition  of  fat,  though  erro- 
neously, as  shown  by  Weller,  who  found  it  to  be  of  an 
albummous  nature.  One  or  two  of  the  rectal  vessels, 
enlarged  and  varicose,  usually  run  into  it. 

Pinguecula,  which  is  of  very  common  occurrence  towards 
the  middle  period  of  life,  can  scarcely  be  viewed  as  morbid, 
inasmuch  as  it  occasions  no  inconvenience  of  any  kind. 
When  its  removal  is  required,  it  is  only  for  the  sake  of 
appearance.  Being  seized  with  a  hooked  forceps,  and 
raised,  the  tumour  and  a  small  jportion  of  the  surrounding 
conjunctiva  are  to  be  snipped  off  transversely  with  a  pair  of 
curved  scissors. 

*  Pterygium  pingae. 
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In  a  case  of  large  pingueciQa,  I  observed  that  it  was 
pinched  up  between  the  e^es  of  the  eyelids  when  the  latter 
closed.  This  led  me  to  examine  other  cases,  when  I  found 
that  the  pinguecula  always  occupies  that  part  of  the  con- 
jimctiva  which,  when  loose,  is  apt  to  be  pinched  l>etween 
the  borders  of  the  eyelids.  It  is  probable,  therefore,  that 
Pinguecula  owes  its  origin  to  the  constant  slight  irritation 
thereby  occasioned. 


Trichosis  bvlbi. 

This  is  a  small  congenital  tumour  with  hairs  growing 
from  it,  analogous  to  those  of  the  skin  called  molesy  occa- 
sionally met  with  on  the  white  of  the  eye,  close  to  the 
margin  of  the  cornea,  on  which  it  perhaps  slightly  en- 
croaches.   The  timiour  here  delineated,  which  I  removed. 


^t: 


Fig.  88. 

was  composed  of  metty  dense  tissue,  similar  to  that  of  the 
sclerotica,  with  which  indeed  it  was  incorporated,  covered 
with  conjunctiva,  in  which  the  hairs  had  their  roots.  It 
is  said  tiiat  such  tumours  are  sometimes  fatty.  Similar 
timiours,  but  without  hairs  growing  from  them,  are  met 
with.  In  a  case  mentioned  by  Mr.  Wardrop,  hairs  did  not 
appear  until  the  time  of  puberty. 

The  tumour  being  not'  only  a  blemish,  but  sooner  or 
later  a  source  of  irritation,  its  removal  is  deair^^  «sA\sis:^ 
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be  readily  effected  by  seizing  it  with  the  hooked  fivoeps, 
whilst  an  assistant  holds  the  eyehds  asunder,  and  eitto 
transfixing  it  at  its  base  with  a  knife,  detaching  it  on  the 
side  next  tibe  cornea,  and  then  comjdedng  its  removal  with 
the  same  knife,  or  with  scissors,  in  the  irumTiftr  aboTe 
recommended  for  pterygium,  or  at  once  snipping  it  off  in  a 
transverse  direction  close  to  its  root,  with  a  pair  of  siiarp 
curved  scissors. 

Abnormal  development,  or  hypertrophy  of  the  conjwnctxva 
cornea. 

An  extension  of  membrane,  like  sclerotic  conjunctiva, 
over  a  part  of  the  cornea,  is  sometimes  met  with. 

Fungous  excrescence  of  the  conjunctiva  oometB. 

The  whole  cornea  may  be  covered  with  a  fungous  ex- 
crescence, tuberculated  on  the  surfece,  and  of  a  red  or  livid 
colour. 

Various  hinds  of  tumours  of  the  conjunctiva. 

Polypi  and  warts,  pedimculated  or  sessile,  may  be  met 
with  growing  from  any  part  of  the  conjunctiva.  They 
should  be  removed  by  excision  with  the  curved  scissors. 

SmaU  hard  vesicular  tumours^  of  the  size  of  pins'  beads, 
are  sometimes  presented  by  the  sclerotic  conjimctiv%.  If 
seized  and  crushed  with  a  hooked  forceps  uiey  will  dis- 
appear. They  may,  however,  be  at  once  snipped  off  with 
the  scissors. 

Hydatids  in  the  cellular  tissue  under  the  sclerotic  conjunctiva. 

Acephalocysts  and  cysticerci  have  been  occasionally  met 
with  imder  the  sclerotic  conjunctiva.  They  give  rise  to  a 
vesicular  tumour  about  the  size  of  a  pea,  in  general  imaccom- 

Sanied  by  inflammation  or  any  other  inconvenience.     On 
ividing  the  conjunctiva,  the  hydatid  readily  escapes. 
A  gentleman,  between  50  and  60,  consulted  me  about  a 
small  vesicular  tumour  under  the  conjunctiva,  between  the 
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semilunax  fold  and  the  inner  margin  of  the  cornea.  On 
examination,  I  foimd  it  could  be  made  to  slide  in  the  sub- 
conjunctival cellular  tissue.  With  a  fine  hooked  forceps,  I 
raised  the  conjimctiva  in  a  fold  and  snipped  it  across  with 
scissors,  whereupon  the  vesicle  slipped  out  and  was  received 
upon  the  edge  of  the  lower  eyelid.  It  was  of  the  shape  of 
an  eggt  and  about  a  quarter  of  an  inch  in  the  long  diameter 
whitish.  Though  hke  a  cysticercus,  it  proved  on  close 
examination  to  be  an  acephalocyst. 

I  saw  the  patient  again  a  fortnight  after,  when  I  found 
the  wound  of  the  conjimctiva  healed,  but  some  slight  ful- 
ness of  the  vessels  and  increased  meibomian  discharge,  for 
which  I  prescribed  an  eyewater  and  salve. 

The  following  case  occurred  to  Mr.  Canton,  who  kindly 
afforded  me  an  opportunity  of  examining  the  cysticercus : — 

Wm.  S ,  aged  two  years  and  seven  months,  a  child  of 

stnmious  diathesis,  was  brought  as  a  patient  to  the  Boyal 
Westminster  Ophthalmic  Hospital.  Seven  months  ago,  its 
right  eye  was  touched  accidentally  by  the  point  of  an 
umbrella,  without  giving  nse,  however,  to  any  impleasant 
symptom.  A  week  or  two  afterwards,  tiie  father,  on  de- 
pressing the  lower  eveUd,  observed,  for  the  first  time,  a 
tiunour  attached  to  the  eyeball,  about  the  size  of  a  smaU 
pea,  and  which  the  lid  had  entirely  concealed  from  view. 
The  tumour  has,  from  that  period  to  the  present,  been 
slowly  and  steadily  on  the  increase,  without  producing  any 
inconvenience. 

The  lower  eyehd  was  now  noticed  to  be  slightly  bulged 
forwards,  near  the  inner  canthus,  and,  upon  depressing  it, 
an  oval  tumour  projected,  the  seat  of  which  was  the  cellular 
tissue  between  the  sclerotica  and  conjunctiva.  Its  size  was 
that  of  the  little  finger  nail,  and  it  had  so  encroached  upon 
the  inferior  palpebral  sinus,  that  when  the  lids  were  even 
widely  apart,  it  was  completely  concealed  firom  view.  Its 
consistence  was  that  of  soft  jeUy,  and  the  colour,  so  far  as  it 
could  be  judged  of  through  the  rather  vascular  conjunctiva 
stretched  over  it,  was  yellowish.  Vision  was  perfect,  and 
the  general  appearance  of  the  eye  healthy,  with  tiie  excep- 
tion of  the  shght  congestion  just  alluded  to.  The  tumour 
did  not  appear  to  cause  the  child  any  annoyance,  or  to 
interfere  with  the  movements  of  the  eyeball  or  lids,  but  the 
father  wishiog  to  have  it  removed,  I  depressed  the  lower  lid 
as  far  as  possible,  and  with  a  curved  pair  of  scissors  cut 
away  an  eUiptical  piece  of  conjuncUvOi.  itoxa.  ^<&  xaa^  ^^^ 
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minent  part  of  the  swelling.  A  small  quantity  of  th 
yellowish  fluid,  issued,  together  with  a  cysticercus — ^the  t 
hairing  composed  the  bulk  of  the  little  tumour.  The  ed( 
of  the  wound  were,  at  the  end  of  two  or  three  days,  fa 
united. 

The  entozoon  was  perfect,  about  the  size  of  a  large  gard 
pea.* 

FUaria  medinensis  or  Guinea  worm. 

Cases  of  the  Guinea  worm  under  the  coi^junotiya  are 
record. 


Section  II. — ^Diseases  of  the  Semilunae  Fold  ani 
Lacrymal  Caruncle. 


The  lacrymal  caruncle  consists  of  a  mass  of  fibrous  tisG 
similar  to  that  of  the  tarsal  cartilages,  in  whicli  are  i 
bedded  follicles  secreting  a  fluid  of  the  same  nature  as  tl 
of  the  Meibomian  glands,  and  pouring  it  out  by  twelve 
fifteen  excretory  or&ces  on  its  surface,  which  is  invested 
the  conjunctiva,  f  In  the  healthy  state  the  lacrymal  can] 
cle  is  oif  a  yellowish-red  colour,  slightly  tuberculated  on  t 
surface,  which,  in  addition  to  the  excretory  orifices,  is  b« 
with  very  delicate  scarcely  visible  hairs. 

The  semilunar  fold  of  conjunctiva^  which  encloses  at 
free  edge  a  minute  portion  of  fibrous  tissue,  similar  in  natc 
to  the  tarsal  cartilages,  is  distinguished  from  the  ocul 
portion  of  the  conjunctiva  by  its  reddish  colour  and  greai 
thickness. 


Inflammation  of  the  semilunar  fold  and  lacrymaZ  caruncL 
In  the  piuro-mucous  ophthalmiae  the  semilunar  fold  a 

•  The  Lancet,  July  22, 1848. 

t  Anciently  the  lacrymal  caruncle  was  thought  to  be  the  seen 
organ  of  the  tears,  and  the  lacrymal  points  the  excretory  orificei. 
t  Encanthis  inflammatoria. 
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g  lacrymal  caruncle  are  always  very  much  affected,*  but  they 
g  are  sometimes  found  the  principal  seat  of  inflammation ; 
^  and  this,  especially  as  regards  the  lacrymal  caruncle,  occurs 
P     imder  two  forms,  viz.,  what  may  he  called  catarrhal,  and 

what  may  be  called  phlegmonous. 
r 

Catarrhal  inflammation  of  the  semUtmar  fold  and  lacrimal 


The  conjunctiya  forming  the  semilunar  fold  and  investing 
the  laciymal  caruncle  is  the  principal  seat  of  this  inflamma- 
tion, which  is  in  its  nature  very  analogous  to  catarrhal 
ophthalmia  tarsi  (p.  395,  et  seq^. 

Symptoms, — The  semilunar  fold  and  lacrymal  caruncle 
are  very  red  and  much  swollen,  as  also  the  neighboiuing 
parts  more  or  less,  and  puriform  mucus  by-and-by  coUecte 
in  considerable  quantity  at  the  inner  angle,  the  result  of 
increased  secretion  from  the  conjimctiya  and  from  the 
follicles  of  the  caruncle. 

There  is  a  sensation  as  if  a  foreign  body  were  lodged  at 
the  inner  angle  of  the  eye,  and  considerable  lancinating 
pain,  especially  when  the  eyelids  are  moved. 

In  consequence  of  the  displacement  of  the  lacrymal 
papillsB  and  puncta,  as  well  as  their  implication  in  the  in- 
flammation, t^e  tears  which  collect  in  the  lacus  lacrymalis 
are  not  duly  absorbed,  and  therefore  drop  down  over  the 
cheek. 

OaiMes. — After  cold,  the  irritation  of  inverted  eyelashes 
and  of  foreign  bodies  appears  to  be  the  most  common  cause. 
The  foreign  bodies  may  be  lodged  behind  the  semilunar 
fold.  A  loose  eyelash  has  sometimes  been  found  to  have 
accidentally  entered  one  of  the  pimcta  by  one  end,  and  by 
its  free  end  pointed  against  and  irritating  the  semilunar  fold 
and  caruncle,  to  be  the  source  of  the  irritation  which  Jias 
excited  and  which  keeps  up  the  inflammation. 

Treatment. — 'All  causes  of  irritation,  if  any  still  exist, 
being  removed,  the  inflammation  will  sometmies  subside 

*  The  semikmar  fold  may  be  so  much  enlarged  in  pnmlent  oph- 
thalmia, as  to  resemble  the  memhrana  nictitans  of  quadrupeds,  of 
which  it  is  naturally  the  miniature  analogue.  In  this  state  of  en- 
largement, I  haye  seen,  au  surgeon  cut  a  coniiderable  piece  of  it  away 
under  the  erroneous  impression  that  it  was  an  excrescence  from.  ^<i^ 
conjunctiya. 
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under  the  use  of  fomentations  with  t^id  water,  rest  to  the 
eye,  attention  to  diet,  and  a  litUe  laxative  medioine.  If  not, 
the  local  applications  recommended  in  catarrhal  ophthahnk 
will  be  necessary  (p.  96),  with  perhaps  a  leech  or  two  to 
the  skin  at  the  inner  angle. 

Inflammation  and  abscess  of  the  lacrymal  oarunde. 

This  is  altogether  analogous  to  abscess  of  the  Meibomian 
glands.  The  symptoms  are  at  first  similar  to  those  of 
catarrhal  inflammation  of  the  semilunar  fold  and  lacrymal 
caruncle,  but  as  suppiu^tion  takes  place,  the  pain  becomes 
throbbing,  the  redness  darker,  ana  the  swelling  greater, 
until  it  presents  a  yellow  point,  usually  between  the  caruncle 
and  semilunar  fold.  This  point  bursting  or  being  opened 
with  the  lancet,  the  abscess  is  evacuated ;  whereupon  the 
symptoms  subside  and  the  part  heals.  As  a  consequence 
of  the  suppuration,  atrophy  of  the  caruncle  sometimes  takes 
place. 

Treatment. — When  suppuration  is  threatened,  warm 
fomentations  are  to  be  applied  to  the  loner  angle,  and  as 
soon  as  fluctuation  is  perceptible  or  a  yellow  point  presents 
itself,  the  abscess  is  to  be  opened  with  a  lancet 

Chronic  enlargement  of  the  lacrymal  caruncle  and  semilunar 
fold.* 

Chronic  enlargement  of  the  lacrymal  caruncle  and  semi- 
limar  fold  sometunes  occurs,  and  presents  itself  in  the  form 
of  a  red,  sofl;  tumour,  tuberculated  on  the  surface,  bleeding 
readily  on  being  touched,  without  pain,  and  of  a  size  some- 
times as  great,  it  is  alleged,  as  tiiat  of  a  nut,  from  which  the 
semilunar  fold  in  the  form  of  wing-like  processes  extends 
behind  the  upper  and  lower  eyelids. 

Treatment. — ^As  reduction  of  the  tumour  is  sometimes 
eventually  effected  by  simply  pencilling  it  with  the  solution 
of  the  nitrate  of  silver  or  sulphate  of  copper,  or  with  vinum 
opii,  the  surgeon  must  not  proceed  hurriedly  to  excise  any 
part  of  the  enlarged  caruncle  before  giving  these  remedies 
a  fall  and  fair  tnal.  If  a  portion  of  it  should  be  removed, 
the  caruncle,  supposing  it  afterwards  recovered  its  healthy 
condition,  would  be  so  much  reduced  in  size,  that  it  would 

*  Encanthis  fnngosa,  encanthis  benigna. 
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no  longer  support  the  lacrymal  papillaB  and  puncta  in  their 
proper  adjustment  to  the  lacus  lacrymalis,  the  consequence 
of  which  would  he  incurahle  stillicidium  lacrymarum. 

If,  notwithstanding  perseverance  in  the  treatment  indi 
cated,  the  enlargement  of  the  caruncle  persists,  its  reduction 
must  he  attempted  hy  means  either  of  caustic  or  excision. 

Cauterization. — The  solid  nitrate  of  silver  is  the  caustic 
employed,  and  the  manner  of  applying  it  is  the  same  as  is 
recommended  in  cases  of  enlarged  tonsils,  viz.,  to  hold  the 
point  of  the  caustic  pencil  on  the  tumour  until  a  small 
eschar  has  formed.  This  is  done  on  different  parts  of  the 
tumour,  and  repeated  as  the  eschars  fall  away. 

Excision. — A  portion  of  the  enlarged  caruncle — one-half, 
or  even  two-thirds  of  it — may  he  excised,  as  is  done  in  the 
case  of  enlarged  tonsils.  The  eyelids  heing  properly  secured 
by  an  assistant,  the  excision  is  readily  effected  with  the 
curved  scissors,  the  surgeon  first  seizing  the  tumour  by 
means  of  the  hooked  forceps. 

Polypous  and  fungous  excrescences  of  the  lacrymal  caruncle 
and  semilunar  fold. 

Polypous  and  fungous  excrescences  occasionally  grow 
from  the  semilunar  fold,  or  lacrymal  canincle,  or  between 
the  two,  inflammation  having,  or  having  not,  previously 
existed.  They  may  be  sessile,  and  no  larger  than  a  pin's 
head,  or  they  may  be  pedunculated,  and  of  considerable 
size. 

Small  sessile  excrescences  I  have  seen  cease  to  grow  and 
eventually  disappear  without  any  interference.  When  this 
is  not  the  case,  and  if  they  are  large  and  cause  inconveni- 
ence, they  shoiild  be  touched  with  the  nitrate  of  silver  in 
solution  or  substance ;  or  if  pedunculated  and  large,  they 
are  first  to  be  snipped  off  witii  the  scissors,  and  their  root 
touched  with  the  caustic. 

Cancer  of  the  lacrymal  caruncle."^ 

Some  authors  speak  of  cancerous  disease  primarily  affect- 
ing the  lacrymal  caruncle,  but  this  either  does  not  occur  at 
all,  or  is  very  rare.  Implication  of  the  lacrymal  caruncle, 
however,  in  cancer  commencing  in  neighbouring  parts,  some 
times  occurs. 

*  Bncanthis  maligna. 

<i  Q  *i 
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CHAPTEK  IX. 

DlUKAUfiS   OF   TH£   LACRTMAL   OBGhANS. 

Section  I. — ^Diseases  of  the  Secbetino  Lacbtmai.  OBOAiis. 

Disordered  states  of  the  laorynud  secretion. 

The  secretion  of  the  lacrymal  gland  may  be  suppresBed, 
or,  on  the  contrary,  it  may  be  poured  out  in  too  great  abund- 
ance. These  disordered  states  of  the  lacr3rmal  seoretion,  it 
is  well  known,  are  frequently  the  result  of  mental  affections. 
Suppression  of  the  secretion  is  more  common  in  old  Qge, 
excess  of  secretion  in  youth. 

In  all  cases  these  states  are  to  be  viewed  in  the  H^ 
rather  of  symptoms  than  of  diseases  in  themselves.  Thej 
may  both  of  Uiem  present  themselves  indeed  in  different 
stages  of  one  and  the  same  disease. 

Suppression  of  the  lacrymal  secretion.* 

Dryness  of  the  eye  from  suppression  of  the  seoretimi  of 
the  lacrymal  gland,  has  been  distinguished  from  drynesB 
of  the  eye  depending  on  defective  secretion  of  mncus  by  the 
conjunctiva;  but  it  may  be  questioned  whether  a  sappnB- 
sion  of  the  secretion  of  the  lacrymal  gland,  independenlly 
of  any  disturbance  of  the  coi\junctivaI  seoretion,  is  a  caose 
of  drvness  of  the  ejre,  for  in  cases  in  which  the  lacrymal 
gland  has  been  extirpated,  the  eye  has  continued  to  be 
sufficiently  moistened  by  the  conjunctival  secretion,  wbidi 
in  fact  is  the  ordinary  means  of  moistening  the  eye. 

The  dryness  of  the  eye  which  sometimes  attends  amaii' 

*  Lacrymal  Xeioma. 
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rosis,  appears  to  be  owing  to  a  distiurbanoe  m  the  8eci8tc»7; 
action  as  well  of  the  conjunctiva  as  ol  the  lacrymal  gland. 

Obliteration  of  the  excretory  ducts  of  the  lacrymal  glancl 
is  spoken  of  as  a  cause  of  lacrymal  xerophthalmia,  but  such 
a  condition  appears  to  be,  as  I  have  above  expressed  my 
belief,  rather  assumed  than  imequivooally  established  by 
any  direct  observation. 

The  fact  appears  to  be,  that,  as  above  stated  (p.  170, 
et  seq),  xerophthalmia  is  always  conjunctival,  d^)ending 
on  a  cuticular  state  of  the  conjunctiva,  and  that  the  secie- 
ti<m  of  the  lacrymal  gknd  may  or  may  not  be  suppressed.* 

Epiphora^  or  watery  eye. 

This  is  superabundant  secretion  ci  tears,  and  most  com- 
monly presents  itself  as  a  symptom  of  irritation  of  the 
conjunctiva.  This  irritation  ma^  be  owing  to  inflammation, 
especiallv  scrofulous  inflammation  of  the  membrane,  of,  as 
is  well  known,  to  the  action  of  chemieal  or  mechanical 
agents — cold  winds,  acrid  vapours,  or  foreign  particles  in. 
the  oculo-palpebral  q>ace,  inverted  ^elashes,  &o. 

Epiph&ra,  as  above  pointed  out  5[>.  11),  is  to  be  dLstin- 
guished  from  stiUicidium  lacrymarum,  another  form  of  watesry 
eye,  the  latter  arising  not  nrom  superabundant  secretion, 
but  from  a  morbid  state  of  the  derivative  lacrymal  organs, 
whereby  they  are  unable  to  draw  off  into  the  nose  the  fluid 
which  IS  always  collecting  in  the  lacus  lacrvmalis  at  the 
inner  comer  of  the  eye.  But  as  the  morbid  state  of  the 
derivative  lacrymal  organs  is  frequently  accompanied  by  an 
irritable  state  of  the  conjunctiva,  epiphora  may  exist  at  the 
same  time  with  stilMeidium  laorymarum.  f 

Treatment. — The  treatment  is  of  course  the  removal  of  the 
cause,  whether  inflammation,,  of  whatever  kind  it  may  be,  of 
chemical  fx  mechanieid  irritants  of  the  conjimctiva,  &o. 

If^ftammation  of  the  lacrymal  gHand* 
Inflammation  of  the  lacrymal  gland  is  not  of  common 

*  Obliteratioii  of  some  of  the  dacts  of  the  lacrymal  gland  has  beei| 
alleged  to  be  the  condition  of  another  disease,  viz.,  dacryops,  or 
lacrymal  tumour  of  the  upper  eyelid. 

t  Some  authors  employ  stillicidium  lacrymarum  in  the  sense  ixL 
which  epiphora  is  above  used. 


454  INFLAJmATION  OF  THE  lAGBTMAL    GUkND. 

occurrence;  and  although  acute  and  chronic  forms  of  it 
have  heen  described,  there  are  no  very  certain  marks  by 
which  they  may  be  distinguished,  beyond  pain  and  Mness 
in  the  situation  of  the  lacrymal  gland  accompanying  sup- 
pression of  the  lacrymal  secretion  in  the  acute  form,  but 
increased  secretion  in  the  chronic,  with  displacement  of  the 
eyeball  downwards  and  inwards. 

The  obvious  treatment  in  such  cases  is  the  application  of 
leeches  and  fomentations  to  the  part  and  the  usual  general 
remedies. 

Inflammation  going  on  to  suppuration  sometimes  occurs 
in  the  situation  of  the  lacrymal  gland,  generally  in  conse- 
quence of  blows.  In  such  cases  the  abscess  is  probably  in 
tne  cellular  tissue  in  or  around  the  gland,  and  may  present 
all  the  severe  symptoms  and  displacement  of  the  eyeball, 
attending  orbital  abscess,  into  which,  indeed,  it  may  merge. 
It  may  become  complicated  with  disease  of  the  bone.  In 
the  latter  case,  after  the  abscess  has  burst  or  been  opened, 
there  remains  a  fistula,  which  cannot  heal  until  the  diseased 
portion  of  bone  has  exfoHated ;  but  besides  that,  the  skin 
around  becomes  diseased,  and  is  so  drawn  in  or  contracted 
by  cicatrices  at  the  fistulous  opening,  that  ectropium  car 
lagophthalmus  is  produced. 

The  bad  results  which  may  follow  an  abscess  in,  or  in 
the  situation  of  the  lacrymal  gland,  should  induce  the 
surgeon  to  be  particularly  circumspect  in  the  management 
of  such  a  case.  K  it  is  found  resolution  cannot  be  effected, 
as  soon  as  the  accumulation  of  matter  is  distinctly  recog- 
nized, an  issue  is  to  be  given  to  it,  by  an  incision  throuj^ 
the  skin  parallel  to  the  margin  of  the  orbit.  In  dressing 
the  part  afterwards,  great  attention  must  be  paid  to  pie- 
vent  the  skin  from  being  drawn  in  and  contracted  in  a  bad 
cicatrice. 

Should  the  bone  be  found  diseased,  of  course  no  attempt 
need  be  made  to  promote  cicatrization  until  exfoliation  (rf 
the  diseased  portion,  which  is  always  a  tedious  process  *  but 
even  then  the  neighboiuing  skin  is  generally  in  so  diseased 
a  state,  that  contraction  and  bad  cicatiization,  with  con- 
sequent lagophthalmos  and  ectropium,  can  scarcelY  be 
prevented. 
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Fistula  of  the  laorymal  gland  or  true  laerymalJisUda. 

A  minute  fistulous  opening,  situated  on  the  upper  eyelid, 
towards  the  outer  canthus,  and  under  the  margin  of  the 
orhit  in  the  situation  of  the  lacrymal  gland,  and  from  which 
a  clear  fluid  discharges,  has  heen  said  hv  Beer  and  others 
occasionally  to  remain  after  injury  or  the  bursting  of  an 
acute  abscess  in  the  lacrymal  gland.  In  one  such  case 
Beer  effected  a  cure,  by  thrusting  into  the  fistula,  which 
was  about  a  quarter  of  an  inch  deep,  a  knitting  needle  made 
red  hot. 


Extirpation  of  tumours  in  the  neighbourhood  of  the  lacrymal 
gland,  or  of  the  diseased  gland  itself 

Tumours  sometimes  occur  in  the  neighbourhood  of  the 
lacrymal  gland  without  this  being  itself  diseased,  but  the 
appearance  externally  may  be  such  as  to  lead  to  the  suppo- 
sition that  it  is  the  gland  itself  which  is  enlarged  and 
diseased.  This  should  always  be  kept  in  mind  in  proceed- 
ing to  the  extirpation  of  what  may  be  considered  a  diseased 
gland,  and  the  operation  proceeded  in  with  great  circum- 
spection. 

After  the  exposure  of  the  tumour  by  incision  of  the  skin, 
careftQ  examination  should  be  made  to  determine  whether 
or  not  the  tumour  be  really  the  lacrymal  gland  diseased,  or 
simply  a  growth  developed  close  by  it.  A  case  has  occurred 
in  which  the  operator  removed  by  mistake  a  healthy  lacry- 
mal gland  along  with  a  steatomatous  timiour. 

The  disease  of  the  lacrymal  gland,  for  which  its  extirpa- 
tion has  been  undertaken,  is  enlargement  and  induration, 
but  whether  of  a  really  cancerous  nature  or  not  there  is  a 
difference  of  opinion. 

Before  any  enlargement  is  observed  externally,  the  patient 
may  have  suffered  from  pain  in  the  situation  of  the  lacrymal 
gland  and  epiphora.  When  a  tumour  becomes  perceptible 
it  is  hard  and  knotty.  As  it  increases  in  size,  it  forces  the 
eyeball  downwards,  inwards,  and  forwards ;  the  consequence 
is  at  first  double  vision  from  the  displacement  of  the  axis  of 
the  eye,  and  subsequently  dinmess  of  sight  and  loss  of  vision, 
from  the  action  of  the  pressure  on  the  retina. 

Under  these  circumstances,  extirpation  of  the  diseased 
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gland  is  indicated,  as  discutient  treatment  has  usually  prored 
of  no  avail. 

The  operation  is  performed  by  making  an  incision  through 
the  skin  over  the  tumour  parallel  to  the  edge  of  the  orbit, 
and  of  a  length  sufficient  fully  to  lay  bare  £e  anterior  part 
of  the  tiuuour.  This  being  done,  the  surgeon  will'  diacevor 
on  examination  of  the  size  and  connexions  of  the  tomoor^  tf 
he  had  not  been  able  to  determine  beforer  whether  this 
fidngle  incision  will  suffice,  or  whether  it  will  be  neoeeeaiT 
to  carry  another  from  its  middle,  and  perpendicular  te  it 
upwards,  through  the  skin  of  the  eyebrow.  The  exposed 
ffland  is  now  to  be  seized  with  a  hook  or  hooked  foroeps, 
drawn  forwards,  and  separated  from  its  connexions  with  £e 
scalpel. 

The  tumour  being  removed,  the  cavity  in  which  it  was 
seated  is  to  be  carefully  explored  by  means  of  the  finger,  to 
ascertain  if  none  of  the  indurated  mass  still  remainsTwhen 
iht  bleeding  has  ceased,  the  wound  is  to  be  freed  fiMm 
adhering  clots,  and  its  edges  brought  together  by  sntnni 
A  compress  and  bandage  will  promote  tibe  retiam  of  tin 
eyeball  to  its  natural  position,  and  by  this  the  sides' of  the 
cuvity  left  by  the  removal  of  the  tumoiur  Will  to  in  a  gnat 
measure  approximated. 

It  has  been  recommended  in  extirpating  the  eyeball,  to 
extirpate  the  lacrymal  gland  also,  whether  diseased  or  not 
In  support  of  this  recomm^idation,  M.  Yelpeou  meniiooB  a 
case  of  extirpation  of  the  eyeball,  in  Which  the  surgecm  was 
forced,  six  months  after,  to  remove  the  lacrymal  gland  wfaidi 
he  had  left  in  the  orbit,  in  eoHsequaatoe  of  the  abundant 
laorymation  which  was  kept  mp. 

.Mter  extirpati<«  of  the  lacrymal  gknd,  it  has  been  found 
that  the  conjtmotival  surfaces  oontinifte  to  be  meiat  as  usual; 
this  appears  to  depend  on  their  own  seoretion,  and  is  a 
proof  that  xerophthalmia  cannot  be  owing  to  supprenion 
of  the  lacrymal  secretion  alone,  but  to  an  acoompanyiBf 
suppression  of  the  conjunctival  secretion.  Indeed,  it  has 
been  above  seen  that  the  dryness  of  the  eye  in  cwUeidm' 
wf^nnetiva  exists  although  there  may  be  no  supptession  of 
the  lacrymal  secretion. 


I 
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Section  EC. — ^Diseases  of  the  Debivative  Laokym-al 
Passages. 

Obstruction  in  some  part  of  the  coarse  of  these  passages 
is  generally  an  accompaniment  of  their  diseases,  and  the 
most  marked  and  troublesome  symptom  attending  it  is 
stiUicidium  laerymarumy  or,  as  it  has  been  improperly  called, 
fistula  Icunymalis.  It  is  a  dropping  of  tears  fix>m  the  eye 
over  the  cheek,  in  consequence  of  the  obstruction  in  the 
derivative  passages  preventing  their  being  drawn  off  into 
the  nose  in  the  natural  manner. 

Dryness  of  the  nostril  of  the  affected  side  sometimes 
attends  obstruction  of  the  derivative  lacrymal  passa^. 
This  has  been  attributed  to  the  non-arrival  of  the  tears  into 
the  nose.  But  if,  on  the  one  hand,  we  take  into  consid^u- 
tion  the  quantity  of  fluid  which  is  received  from  the  eye  by 
the  nose,  and  the  small  extent  of  surface  in  the  nose  over 
which  that  fluid  can  be  dispersed;  and  on  the  other  the 
copious  secretion  of  mucus  of  which  the  whole  lining  mem- 
brane of  the  nose  is  naturally  the  seat,  it  will  be  perceived 
that  the  presence  or  absence  of  the  fluid  from  the  eye  can 
have  little  if  any — I  should  rather  say  no,  influence  on  the 
state  of  the  lining  mucous  meml;»:ance  of  the  nose,  as 
regards  dryness  or  moisture*  Dryness  of  the  nostril,  it  is 
to  be  observed,  does  not  always  accompany  obstruction  of 
the  derivative  lacrymal  passages,  and  when  it  does  occur) 
it  appears  to  be  owing  to  dimmution  or  suppression  of  its 
own  mucous  secretion  from  concomitant  inflammation  in 
thepart 

The  smell,  like  that  of  dust,  which  is  sometimes  per- 
ceived, appears  to  be  a  subjective  sensation,  depoDding  on 
dryness  of  the  nostril 


Inflammatory  swelling,  abscess  or  sinuous  ulcer  in  the  region 
(yver  the  Xaorj/mcLL  s€m. 

Inflammation  of  the  skin  and  subjacent  cellular  tissue  in 
the  region  over  the  lacrymal  sac  sometimes  occurs. 

Symptoms. — There  is  at  first  diflused  erysipelatous-like 
redness  and  swelling,  with  pain  in  the  region  over  the 
lacrymal  sac.    The  eyelids,  conjunctiva,  and  Iaxsc^t&aV  ^^^sr 
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sages  are  apt  to  be  more  or  less  affected  sympathetically,  tlie 
Meibomian  and  conjunctival  secretioDs  are  therefore  pouied 
out  in  increased  quantity,  whilst  the  tears,  not  duly  drawn 
off  into  the  nose,  drop  over  the  cheek. 

The  inflammation  in  general  runs  on  to  the  formation  of 
difiuse  abscess,  AnchUops  of  the  older  surgeons,  the  redness 
at  the  same  time  becoming  darker,  the  surrounding  oedema 
greater,  and  the  pain  pulsating  and  severe. 

Left  to  itself,  the  abscess  usuallv  burst  externally,  and 
gives  out  matter  mixed  with  blood  and  sloughy  cellular 
tissue,  leaving  a  sinuous  ulcer  (called  by  the  older  surgeons 

At  the  same  time  that  a  sinuous  ulcer  is  established,  llie 
ulceration  may  extend  inwards,  perforating  the  wall  of  the 
lacrymal  sac,  thus  giving  origin  to  what  is  called  spurioas 
fistula  of  the  lacrymal  sac. 

The  inflammation  under  consideration  is  of  the  same 
nature  as  scrofulous  abscess. 

The  following  case  will  illustrate  the  progress  and  trea^ 
ment  of  a  severe  form  of  this  disease : — 

A  girl,  set.  7,  has  for  some  time  past  suffered  from  inflam- 
mation and  repeated  small  abscesses  in  the  r^on  over  the 
lacrymal  sac.  When  she  came  under  my  observation  I 
found  a  small  abscess,  and  the  skin  livid  around. 

The  matter  was  evacuated  by  an  incision  with  a  lancet 

After  this  the  affected  skin  was  pencilled  with  solid  caus- 
tic at  intervals  of  two  days. 

A  week  after,  the  external  swelling  was  much  diminished 
in  size.  On  pressure  over  the  sac,  some  tears  mixed  with 
flakes  of  mucus  flowed  out  by  the  puncta. 

The  pencilling  with  the  caustic  repeated,  and  iodide  of 
potassium,  with  decoction  of  sarsa  ordered. 

This  treatment  was  continued  for  about  three  weeks. 
Improvement  going  on  slowly,  and  sometimes  interrupted 
by  mcreased  discharge  of  matter. 

After  this,  the  girl  was  put  on  a  course  of  cod-liver  oil, 
and  had  blisters  applied  occasioually  behind  the  ears.  The 
weaker  mercurial  ointment  was  rubned  in  over  the  affected 
part. 

Under  this  treatment,  continued  for  two  or  three  months, 
the  redness  and  swelling  of  the  skin  at  last  subsided,  and 
the  ulceration  healed  to  a  small  fistulous  opening,  through 
which  tears  escaped. 

Through  this  opening  I  subsequentiy  passed  a  fine  probe 
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I  into  the  lacrymal  sac  and  nasal  duct.  This  prohe  1  ex- 
!  changed  for  a  thicker  and  a  thicker  at  intervals  of  two  days, 
:   until  a  small  style  could  he  introduced,  which  was  then  left. 


Catarrhal  inflammation  of  the  derivative  lacrymcU  passages. 

In  nasal  catarrh,  the  inflammation  and  tumefaction 
which  affects  the  pituitary  membrane  may  implicate  the 
mucous  membrane  of  the  derivatiye  lacrymal  passages  also, 
so  that  the  transit  of  the  tears  to  the  nose  is  somewhat 
obstructed. 

A  consequence  of  this  is  the  swimming  of  the  eye  in 
tears,  which  so  often  accompanies  nasal  catarrh.  This 
swimming  of  the  eye  is  also  in  part  due  to  an  increased  dis- 
charge of  tears  from  the  lacrymal  gland,  occasioned  by  the 
catarrhal  state  in  which  the  conjunctiva  also  is  more  or  less 
in  such  cases. 

As  the  cold  in  the  head  subsides,  the  free  passage  of  the 
tears  is  restored.  But  it  may  happen  that  a  repetition  of 
such  attacks,  especially  in  scrofulous  constitutions,  shall 
leave  the  passages  in  a  chronic  blenorrhceal  state. 


Acute  inflammation  of  the  derivative  hwrymal  passages.* 

The  derivative  lacrymal  passages  are  sometimes,  though 
not  very  often,  the  seat  of  idiopathic  acute  inflammatiou. 
The  disease  is  at  first  characterised  by  a  hard  circiunscribed 
swelling,  of  the  size  and  shape  of  a  horse-bean,f  in  the  situa- 
tion of  the  lacrymal  sac,  with  great  oedema  of  the  eyelids. 

The  swelling  over  the  sac  is  red  and  extremely  painftil 
to  the  sUghtest  touch.  The  conjunctiva,  semilunar  fold, 
caruncle,  and  Meibomian  glands  are  sympathetically  af- 
fected. There  is  stiUicidium  lacrymarum.  The  pain  radi- 
ates in  all  directions,  and  is  accompanied  hj  throbbing. 
To  these  local  symptoms  may  be  superadded  mflammatory 
fever,  with  sometimes  delirium  at  night. 

*  Acute  dacryocystitis,  or  acute  inflammation  of  the  lacr3rmal  sac. 

f  The  bean  shape  of  the  swelling  is  owing  to  the  lacrymal  sac 
being  somewhat  bound  down  about  tiie  middle  by  the  tendon  of  the 
orbicularis  palpebrarum^  whilst  above  and  below  it  has  freer  scoi^ie  tA 

swell. 
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The  inflammation  sometimes  teimmates  in  resolQtum, 
more  frequently  in  abscess  In  the  latter  oase,  along  with 
Increase  of  the  throbbing  pain,  the  swelling  enlarges,  and 
becomes  darker  red,  and  at  last  soft,  and  fluctuating.  The 
oedema  of  the  eyelids  and  neighbouring  parts  is  at  the  same 
time  much  increased. 

The  canaliculi  and  nasal  duct  having  been  closed  by 
tumefaction  of  their  lining  membrane,  in  an  early  ^;age  of 
the  attack,  the  matter  accumulates  in  the  sac,  which  thus 
appears  to  be  the  focus  of  the  disease. 

Left  to  itself,  the  abscess  points  and  bursts,  usually  be- 
low, though  sometimes  aboye,  the  tendon  of  the  orbiciuuis 
palpebrarum.  From  the  closure  of  the  canalicules  and 
nasal  duct,  there  is  no  escape  for  the  matter  through,  them. 

The  evacuation  of  the  abscess  is  followed  by  great  relief; 
and  in  favourable  cases,  the  inflammation  subsides;  the 
canalicules  again  become  pervious,  and^aUow  the  passage  of 
the  tears  into  the  sac,  so  that  what  is  now  mscharged 
through  the  fistulous  opening  is  puriform  naucus  mixed 
with  tears.  By-and-bye  the  fistulous  opening  into  the  sac 
contracts,  and  closes  while  the  lining  membrane  of  the 
latter  and  of  the  nasal  duct  returns  to  its  natural  state,  and 
a  free  passage  for  the  tears  into  the  nose  is  re-established. 

Acute  inflammation  of  the  derivative  lacrymal  passages 
may  not  terminate  so  favourably.  The  lining  membrane  of 
the  sac  and  nasal  duct  may  remain  thickened,  and  in  a 
blenorrhoeal  state,  and  the  fistulous  opening,  perhaps,  con- 
tinues, constituting  what  is  called  a  fistula  of  the  laerymai 
sae. 

Treatment. — ^In  the  early  stage  of  the  disease,  leeches 
should  be  applied  aroimd  the  inner  angle  of  the  eje,  and 
also  to  the  entrance  of  the  corresponding  nostril.  In  the 
robust  adult,  it  maybe  advisable,  if  the  pain  be  very  serere, 
to  abstract  blood  by  venesection.  Fomentations  are  to  be 
applied  to  the  part,  rest  and  abstinence  enjoined,  and  the 
bowels  and  skin  acted  on  by  laxatives  and  diaphoretios. 

If  by  these  means  suppuration  should  not  be  averted,  the 
sac  is  to  be  opened  as  soon  as  it  becomes  sofl;  and  fluotoat- 
ing,  and  issue  given  to  its  contents.  The  opening  of  the 
sac  is  eflbcted  by  thrusting  the  lancet,  held  with  its  flat  sur- 
faces parallel  to  the  margin  of  the  orbit  perpendicularly 
into  the  part  of  the  distended  sac  below  the  tendon  of  the 
orbicularis  palpebrarum,  and,  in  withdrawing  the  instra- 
ment,  enlarging  the  opening  inwards  and  a  li&e  upwards. 
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After  the  incision  of  the  sac,  the  fomentations  are  to  be 
continued.  There  should  be  no  sounding  With  probes; 
nothing  done  directly  to  the  parts  for  the  next  day  or  two 
after  the  opening  of  fiie  sac. 

When  everything  has  become  quiet,  and  before  permit- 
ting the  opening  iiito  the  sac  to  close,  the  surgeon  must 
satisfy  himself  of  the  perviousness  of  the  cansdiculi  and 
nasal  duct.  The  absence  of  stilHcidium  lacrymarum,  and 
the  presence  of  tears  in  the  sac,  wUl  show  that  the  punota 
and  canalicules  are  doing  their  duty ;  and  the  entrance  into 
the  nose  of  water,  injected  into  the  sac,  will  show  that  there 
is  perviousness  in  that  quarter. 

If  any  doubt  should  remain  as  to  the  perfect  freedom  of 
the  nasal  duct,  an  exploration  is  to  be  maae  by  sounding  it 
with  a  probe. 


Chronic  inflammation  of  the  derivative  laorymal  paesagei.* 

Chronic  inflammation  of  the  derivative  lacrymal  passages 
is  usually  accompanied  by  a  chronic  inflammation  of  the 
palpebral  conjunctiva,  and  of  the  ocular  coiyunctiva  at  the 
inner  comer  of  the  eye,  so  that  at  first  siffht  the  case  might 
be  taken  for  one  of  catarrhal  ophthalmia.  But  on  doser 
examination,  a  fulness  and  perhaps  redness,  will  be  per- 
ceived in  the  situation  of  the  sac,  and  on  making  pressure 
at  the  place,  tears,  mixed  with  streaks  of  puriform  nmous, 
win  escape  by  the  puncta,  and  perhaps  also  by  the  nose. 

The  mucous  membrane  of  the  passage  is  thickened  and 
secretes  a  puriform  mucus.  This  thickening  of  the  mucous 
membrane  tells  most  on  the  perviousness  of  the  nasal  duct ; 
for  being  siurounded  by  unyielding  bony  walls,  the  tume- 
faction tends  inwards,  so  that  the  canid  becomes  so  ob- 
structed that  the  tears  can  no  longer  pass.  As,.howevfir, 
the  puncta  and  canaliculi  generally  continue  to  .peifoim 
their  office  of  transmitting  the  tears,  the  latter  accumulate 
in,  and  distend  the  sac,  from  whence,  by  pressure  on  it,  they 
are  regurgitated  through  the  puncta,  mixed  with  flakes  of 
the  puriform  secretion  of  the  diseased  mucous  membrane, 
as  already  mentioned.  The  regurgitation  is  sometimes 
occasioned  by  the  mere  pressure  exeorted  by  the  orbicularis 

*  Chronic  dacryocyftitii.<--Bkiiorrhffiao£^]ki«\ai»:xiB^ 
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muscle  on  the  distended  sac,  during  the  movements  of  the 
eyelids.       • 

Afker  the  sac  has  heen  emptied  through  the  puncta,  the 
eye  remains  free  from  stillicidium  imtil  the  sac  again  he^ 
comes  filled,  and  can  no  longer  receive  any  more  tears. 

Chronic  inflammation  of  me  derivative  lacrymal  passages 
may  come  on  quite  imperceptibly,  the  watering  of  the  eye 
being  the  symptom  which  first  attracts  the  patient's  atten- 
tion. It  may  succeed  to  an  attack  of  acute  inflammation  of 
the  passages,  or  to  an  inflammation  of  the  skin  and  cellalar 
tissue  over  the  sac,  or,  as  is  frequently  the  case,  it  is  a 
sequela  of  one  of  the  exanthemata  (pp.  162,  163). 

Besides  the  afiection  of  the  conjimctiva  already  mentioned, 
the  disease  of  the  lacrymal  passages  may  be  complicated 
with  a  similar  state  of  the  mucous  membrane  of  the  nose. 

In  warm  dry  weather  all  the  symptoms  are  much  relieved 
or  disappear  altogether ;  but  in  cold  and  wet  weather  they 
become  aggravated. 

This  disease  is  usually  connected  with  a  faulty  state  of 
health.  It  most  frequently  occurs  in  scrofulous  constitu- 
tions. 

In  cases  of  chronic  inflammation  of  the  derivative  lacry- 
mal passages,  an  acute  attack  with  abscess  may  supervene 
from  exposure  to  cold,  &c.  If  not  timely  opened,  great  pain 
is  suffered  while  the  distension  of  the  sac  goes  on  increas- 
ing :  at  length  it  bursts,  and  the  severity  of  the  symptoms 
is  relieved. 

Should  the  opening  in  the  sac,  whether  made  by  the 
knife,  or  produced  by  the  spontaneous  bursting  of  the  ab- 
scess, again  close  witnout  the  passages  being  first  restored 
to  a  healthy  state,  the  same  process  of  acute  inflammation 
and  abscess  may  take  place  over  again  from  any  new  expo- 
sure. 

In  some  cases,  repeated  attacks  of  this  kind  will  be  found 
connected  with  caries  of  the  surrounding  bones,  especially 
the  lacrymal  and  inferior  spongy 

General  treatment. — ^As  the  digestive  organs  are  veiy 
commonly  disordered,  particular  attention  must  be  directea 
to  them,  if  this  has  not  been  already  done,  irrespective  of 
the  local  disease.  A  mild  nourishing  diet,  a  course  of  some 
gentle  mercurial,  such  as  hydrai-gyrum  cum  creta  and  laxa- 
tives, followed  by  disulphate  of  quinine  or  other  tonic,  will 
be  foimd  beneficial  in  many  cases.  Iodide  of  potassium  is 
a  remedy  imder  the  use  of  which  alone  cures  have  been 
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effected.  As  the  skin  is  often  in  an  unhealthy  state,  atten- 
tioD  should  be  directed  to  it.  Daily  friction  «of  it  should 
always  be  practised. 

Local  treatment. — Counter-irritation  behind  the  ears  is  to 
be  used,  premised,  if  need  be,  by  the  application  of  leeches 
over  the  sac,  and  to  the  entrance  of  the  nostrils.  Besides 
these,  the  eye  should  be  bathed  three  times  a  day  with  some 
eyewater  (such  as  that  of  hydr.  bichlorid.  (p.  38),  and  weak 
red  precipitate  ointment  (p.  41),  applied  to  the  edges  of  the 
eyelids  at  bed-time.  These  remedies  act  by  subduing  the 
attendant  conjunctivitis,  and  if  care  be  taken  to  keep  the 
lacus  lacrymaiis  filled  for  some  minutes  with  the  eyewater 
each  time  it  is  used,  the  sac  having  been  previously  emptied 
by  pressure,  some  of  it  will  be  absorbed  by  the  ^uncta  and 
conveyed  along  the  canaliculi  into  the  sac,  and  will  be  thus 
brought  into  direct  contact  with  the  mucous  membrane, 
which  is  the  seat  of  the  disease,  and  will  act  on  it  as  bene- 
ficially as  on  the  conjunctiva.  There  is  scarcely  ever  any 
occasion  to  use  Anel's  syringe  for  the  purpose.  Friction 
with  mercurial  ointment  over  the  sac  and  side  of  the  nose  is 
useful. 

K  the  above  treatment  prove  unavailing  in  removing  the 
chronic  inflammation  and  restoring  the  free  passage  of  the 
tears  to  the  nose,  the  propriety  of  operative  interference  for 
the  purpose  of  opening  the  sac  and  introducing  a  style  into 
the  nasal  duct  will  come  to  be  considered. 


Atony  or  relaxation  of  the  lacrymal  sac.* 

In  some  cases  of  chronic  inflammation  of  the  derivative 
lacrymal  passages,  the  sac  becomes  much  dilated  and  re- 
laxed, its  wall  being  at  the  same  time  thickened,  so  that 
the  tears  and  mucus  accumulate  in  it  in  very  considerable 
quantity,  even  although  the  nasal  duct  be  not  obstructed. 
The  swelling  at  the  inner  comer  of  the  eye,  produced  by 
this  state  of  the  sac  is  soft  and  without  pain ;  and  the  skin 
is  in  general  not  at  all  discoloured. 

By  pressure  on  the  sac,  the  accumulated  tears  and  mucus 
may  be  expelled  both  through  the  puncta  into  the  eye,  and 
through  the  nasal  duct  into  the  nose.  By  holding  the  face 
down  while  the  pressure  is  made  on  the  sac,  a  considerable 
quantity  of  fluid  will  sometimes  drop  frx)m  the  nose. 

*  Hernia  of  the  lacrymcA.  «aA. 
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Treatmmt — The  first  object  in  the  treatment  is  to  im- 
prove the  state  of  the  mucous  membrane  of  the  deriyatife 
lacr^al  passages,  and  this  is  to  be  attempted  bj  the  use  d 
astrmgent  lotions  dropped  into  the  lacus  iaorymalis  to  be 
absorbed  or  injected  at  once  into  the  passages  through  the 
punota  by  means  of  Anel's  syringe. 

Frequent  and  continued  pressure  oyer  the  sac  is  of  grait 
use.  The  patient,  if  properly  instructed,  may  effeot  tids 
himself  with  his  finger,  in  a  manner  superior  to  whatoan 
be  done  by  any  of  the  eompresioria  which  have  been  in- 
Tented  for  the  purpose. 

Should  the  state  of  the  mucous  membrane  not  be  im- 
proved by  the  treatment,  and  should,  on  the  contrary,  the 
nasal  duct  come  to  give  passage  to  the  tears  less  readily, 
then  it  will  be  proper  to  consider  the  propriety  of  openiitf 
the  sac  by  incision,  in  order  to  operate  directly  on  the  naw 
duct,  in  me  manner  to  be  treated  of  below. 

Mucocele.* 

Mucocele  is  a  swelling  of  variable  size,  sometimes  livid, 
generally  elastic,  in  the  situation  of  the  lacrymal  sao,  not  at 
first,  though  it  may  come  at  last  to  be  very  painful  to  the 
touch. 

When  pressure  is  applied,  there  is  no  escape  of  any  mat- 
ter, either  by  the  pimcta  or  by  the  nasal  duct. 

This  disease  appears  to  depend  on  the  slow  accmnulatimi 
and  inspissation  of  the  mucous  secretion  of  the  sac  itself. 

A  mucocele  may  exist  for  a  long  time— for  years — ^with- 
out discolouration  of  the  skin,  wifiiout  pain,  Mastic,  and 
with  an  indistinct  fluctuation,  but  may  oecome  enlarged, 
hard,  livid,  and  painful,  from  an  attack  of  inflammation  in 
thepart. 

The  contents  of  the  distended  sac  are  fluid  in  the  eariier 
stage,  but  of  a  gluey  consistence  from  inspissation  in  one 
more  advanced. 

Treatment. — ^The  treatment  consists  in  first  laying  open 
the  tumour  with  a  knife,  evacuating  the  contents  of  the  sac, 
and  then  injecting  tepid  water  to  clear  it  out  completely. 
If  the  contents  are  consistent  and  gluey,  it  will  be  necesaaiy 
to  scoop  out  the  mass  before  injecting  the  water. 

The  sac  having  been  cleared  out,  the  next  business  is  to 

*  Dropsy  of  the  laciymal  sac. 
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examine  the  state  of  the  canalicoli  and  nasal  duct,  and  to 
treat  them  in  the  manner  to  be  described  below. 


Exostosis  of  the  inner  and  posterior  wall  of  tJie  lacrymal 
fossa. 

This  gives  rise  to  a  projection  in  the  region  of  the  lac- 
lymal  sac,  resembling  the  swelling  of  a  mucocele. 

Fistula  of  the  lacrymal  sac. 

After  the  evacuation  of  an  abscess  of  the  lacrymal  sac  by 
bursting  or  incision,  if  the  lining  membrane  still  continue 
unhealtiby,  and  the  nasal  duct  obstructed,  the  opening  into 
the  sac,  though  it  contracts,  may  not  entirely  close,  but 
remain  in  a  fistulous  state  with  callous  edges. 

The  fistulous  opening  in  the  skin  may  correspond  with 
that  of  the  sac,  or  the  communication  between  the  two 
openings,  ma^  be  through  a  sinus.  There  may  be  more 
than  one  opening  in  the  skin  with  a  corresponding  number 
of  sinuses. 

Sinuses  of  this  description  are  to  be  distinguished  from 
sinuses  in  the  same  situation  not  communicating  with  the 
sac  (p.  458).  Sinuses  thus  arising,  we  have  seen,  however, 
sometimes  penetrate  inwards  by  ulceration  of  the  wall  of 
the  sac. 

True  fistula  of  the  lacrymal  sac  is  to  be  closed  only  after 
restoration  of  the  passages  to  a  healty  state,  if  that  is  possi- 
ble ;  if  not,  the  palliative  treatment  described  below  must 
be  had  recourse  to. 


Atony  or  relaxation  of  the  papilla  with  a  dilated  state  of  the 
puncta. 

The  pimcta  may  be  found  dilated,  with  the  papillae  re- 
laxed, and  not  properly  directed  towards  the  lacus  lacry- 
malis.  This  state  is  usually  found  connected  with  some 
chronic  inflammation  of  the  conjunctiva  of  the  blennor- 
rhoeal  kind.  There  may  also  be  present  defective  action  of 
the  tensor  torsi  muscle  and  of  the  orbicularis. 
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Treatment. — ^The  application  to  the  parts  of  the  drops  of 
the  nitrate  of  silver,  or  of  the  lapis  divinus  with  Tinam 
opii  (p.  39). 

Shrunk  papiUa  and  contracted  state  of  thepuneta. 

When  the  lacrymal  piincta  are  contracted,  the  first  object 
should  be  to  eudeayonr  to  dilate  them,  and  for  this  purpose 
a  common  pin,  of  a  proper  thickness,  rendered  blunt  and 
smooth  at  the  point  by  rubbing  on  a  whetstone  is  a  TCiy 
good  instrument. 

Lower  punctum — The  patient  being  seated  before  a  win- 
dow, the  surgeon  holds  the  edge  of  the  lower  eyelid,  towards 
the  inner  angle,  a  little  depressed  and  eyerted  with  one 
hand,  so  as  to  bring  into  view  the  punctum,  while  with  tbe 
other  he  introduces  the  point  of  the  pin,  with  a  rotatorj 
movement  between  his  thumb  and  forennger,  into  the  lower 
punctum  downwards  in  the  direction  of  the  yertical  portioD 
of  the  corresponding  canalicule  into  which  he  passes  it  i 
little  way. 

Upper  punctum. — The  operation  on  the  upper  punctum 
is  the  coimterpart  of  this  but  not  quite  so  simple.  The  up- 
per eyelid  towards  the  inner  angle  being  held  raised  and 
everted,  so  as  to  expose  the  punctiun,  the  blunt-pointed  pin 
is  introduced  into  it,  and  pushed  with  a  rotatory  movement 
upwards  in  the  direction  of  tbe  axis  of  the  vertical  portion 
of  the  corresponding  canalicule. 

The  operation  is  to  be  repeated  with  thicker  and  thicker 
pins  if  necessary,  imtil  the  pimcta  are  sufficiently  dilated  to 
admit  easily  a  moderately-sized  Anelian  probe  for  the  explo- 
ration of  the  canaliculi. 


Obliteration  or  obstruction  of  the  lacrymal  puncta  or 
canaliculi.* 

Exploration  of  the  canaliculi. — The  instrument  employed 
is  a  slender  gold  probe,  commonly  called  Anel's  probe.  The 
first  steps  in  tbe  operation  are  the  same  as  in  that  of  the 
introduction  of  the  blunt-pointed  pin  into  the  punctajust 
described. 

*  Atresia  punctorum  lacrymalium. 
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Lower  canalicvle. — Having  entered  the  probe,  held  lightly 
between  the  thumb  and  forefinger,  into  die  punctum,  and 
pushed  it  downwards  to  the  dilated  bottom  of  the  vertical 
part  of  the  canalicule,  that  is,  to  the  depth  of  about  one- 
tenth  of  an  inch,  withdraw  it  a  little  and  change  the  vertical 
direction  of  the  probe  downwards  for  a  horizontal  one  in- 
wards, or  rather  for  one  deviating  from  the  horizontal  in- 
wards, so  as  to  be  slightly  oblique  from  below  upwards, 
which  is  the  direction  of  the  second  part  of  the  canalicule. 
At  the  same  time  that  the  direction  of  the  probe  is  thus 
altered,  the  inner  part  of  the  lower  eyelid  is  to  be  stretched, 
by  the  finger  holding  it,  towards  the  temple,  and  pressed 
slightly  more  downwards,  in  order  as  much  as  possible  to 
undo  the  curvature  of  the  canalicule. 

Upper  canalicule. — Having  pushed  the  probe  upwards  to 
the  d&ated  bottom  of  the  vertical  portion  of  the  canalicule, 
and  then  withdrawn  it  a  little  as  above  directed  for  the 
lower  canalicule,  the  change  of  the  vertical  direction  of  the 

Erobe  upwards  is  to  be  made  for  one  deviating  so  far  only 
om  the  horizontal  inwards,  as  to  be  slightly  oblique  from 
above  downwards.  At  the  same  time  that  this  is  being 
done,  the  inner  part  of  the  upper  eyelid  is  to  be  stretched 
towards  the  temple,  and  somewhat  more  upwards,  with  the 
same  view  as  that  for  which  the  analogous  proceeding  in  the 
case  of  operation  on  the  lower  canalicule  is  directed. 

The  manoeuvre  just  described  being  performed,  whether 
in  the  case  of  the  lower  or  upper  canalicule, — and  it  is  the 
work  of  a  second  or  two  only — ^the  probe  is  pushed  on  to- 
wards the  lacrymal  sac. 

K  there  be  actual  obliteration  of  the  canalicule  in  some 
part  of  its  course,  the  probe  will  be  arrested  in  its  progress 
towards  the  lacrymal  sac.  But  it  must  not  be  too  hastily 
inferred  that  obliteration  exists,  when  the  probe  is  so  ar- 
rested. Often  by  delicate  manipulation  and  rotation  of  the 
instnmient,  it  is  at  last  made  to  pass  on  into  the  sac,  show- 
ing that,  though  there  is  stricture  or  obstruction  from  tume- 
faction of  the  lining  membrane,  there  is  no  obliteration. 

Obliteration,  when  it  exists,  is  generally  the  restdt  of  a 
woimd  or  bum,  which  has  implicated  the  canalicule,  and  of 
which  the  scar  may  be  still  observable.  If  one  canalictde 
only  be  obliterated,  the  tears  may  continue  to  pass  without 
interruption  by  the  other ;  hence,  no  surgical  interference 
will  be  required.  Obliteration  of  both  canalictdes  gives  rise 
to  stillicidium  lacrymarum. 

H  H  2 
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Obstruction  of  the  canaliciiles  from  inflammatory  tume- 
faction may  exist  independentlj  of  a  similar  affection  of  the 
derivative  lacrymal  passages  m  general,  though  most  fre- 
quently it  is  a  part  merely  of  a  general  affection  of  those 
passages.  But,  on  the  other  hand,  it  is  to  he  remarked  that 
the  canalicules  may  be,  and  very  frequently  are,  little  or  not 
at  all  affected  when  the  lacrymal  sac  and  nasal  duot  are 
much  affected. 

This  is  shown  by  what  is  ordinarily  the  case  in  chrome 
inflammation  of  the  passages,  viz.,  that  the  tears  are  taken 
up  and  conveyed  into  the  sac,  and  not  having  a  passage  to 
the  nose  on  accoimt  of  the  obstruction  of  l£e  nasal  duct, 
accumulate  there,  and,  intermixed  with  streaks  of  purifimn 
mucus,  may  be  readily  regurgitated  through  the  pnncta,  by 
pressing  on  the  sac  (p.  461). 

Although,  in  obstniction  of  the  canalicules  from  tumefil^ 
tion  of  the  mucous  membrane,  a  probe  might  he  made  to 
pass,  the  swollen  membrane  would,  when  the  probe  was 
withdrawn,  again  fill  up  the  canal.  In  such  a  case,  then- 
fore,  the  introduction  of  a  probe  would  be  useless,  if  not 
positively  hurtful.  The  obstruction  is  to  be  overcome  only 
by  removing  the  inflammatory  and  thickened  state  of  the 
membrane  on  which  it  depends. 

Treatment  when  both  canalicules  are  obliterated. — ^Between 
the  place  of  obliteration  and  the  sac,  the  canalicule  is  to  be 
opened  from  within,  by  removing,  along  with  a  fold  of  the 
conjunctiva  as  it  is  passing  into  tie  skin,  a  portion  of  its 
inner  wall  with  the  curved  scissors,  and  an  attempt  made 
to  maintain  the  opening  next  the  sac  patent,  by  keeping  a 
probe  more  or  less  constantly  in  it  during  cicatrization. 

Jungken*  appears  to  have  succeeded  by  such  an  opera- 
tion as  this,  in  curing  a  yoimg  man  in  whom  a  bum  of  the 
inner  comer  of  the  eye  with  a  hot  iron,  by  which  he  was 
struck,  had  occasioned  obliteration  of  the  canaliculi,  with 
adhesions  between  the  internal  commissure  of  the  eyelids, 
the  lacrymal  caruncle,  and  the  semilunar  fold. 

Velpeau  mentions  that  he  has  seen  in  two  persons  who 
had  the  canalicules  accidentally  cut  during  some  other  ope- 
ration, that  the  tears  were  taken  up  by  the  accidental  open- 
ing, so  that  no  inconvenience  resulted. 

If  the  operation  has  not  succeeded,  or  if  it  cannot  he  per- 

*  Motherly,  Diss,  de  atresia  punctorum  lacrymaliom.  Berolini. 
1834. 
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formed  on  account  of  proximity  of  the  obliteration  to  the 
sac,  it  has  been  proposed  to  make  an  opening  into  the  sac 
from  within  the  lower  eyelid  through  the  conjunctiva,  and 
endeayour,  by  catgut  bougies,  to  keep  it  permanently  open. 

The  lower  eyelid  being  held  everted,  the  sac  is  opened  by 
thrusting  the  inife  into  it  from  the  groove  between  the  ca- 
runcle and  lower  eyelid. 

If  this  also  is  unsuccessful,  the  case,  as  far  as  regards  the 
transmission  of  the  tears  to  the  nose,  is  incurable. 


Exphration  of  the  nasal  ductf  to  determine  whether  it  is 
obstructed  or  obliterated. 

In  obstruction  to  the  transmission  of  the  tears  from  the 
eye  into  the  nose,  attending  any  of  the  affections  of  the 
derivative  lacrymal  passages  above  described,  if  we  have 
satisfied  ourselves  that  the  puncta  and  canaliculi  are  not  in 
fatdt,  we  naturally  direct  our  attention  to  the  nasal  duct. 

The  nasal  duct  is  much  more  frequently  obstructed  or 
wholly  impervious  than  any  other  part  of  the  derivative 
lacrymal  passages.  This,  as  above  mentioned  (p.  461), 
appears  to  depend,  in  a  great  measure,  on  the  circumstance, 
that  when  its  lining  mucous  membrane  is  tumefied  or 
thickened,  the  space  necessarily  required  for  the  increase  of 
bulk  is  taken  at  the  expense  of  the  calibre  of  the  duct  itself, 
no  distension  outwards  being  permitted  by  its  bony  walls. 
Lymph  being  thrown  out  in  this  state,  either  within  or 
without,  permanent  obliteration  results. 

Exploration  of  the  nasal  duct  may  be  made  in  three  dif- 
ferent ways,  viz. : — 1.  By  an  Anelian  probe  introduced 
through  the  upper  punctum  and  canalicule  into  the  sac,  and 
thence  down  into  the  nasal  duct  2.  By  the  introduction 
of  a  probe,  properly  curved  for  the  purpose,  from  the  nose. 
8.  By  the  introduction  of  a  probe  through  an  opening  into 
the  sac,  either  already  existing,  or  made  for  the  purpose, 
below  the  tendon  of  the  orbicularis  palpebrarum. 

Exploration  of  the  nasal  duet  by  an  Anelian  probe  intro- 
duced through  the  upper  punctum  and  canalicule  into  the  sac, 
and  thence  down  the  nasal  duct. — Having,  in  the  manner 
above  described  (p.  467),  passed  the  probe  through  the  up 
per  pimctum  along  the  canalicule  as  far  as  the  sac,  it  is  to 
be  raised  to  a  direction  deviating  from  the  vertical  only  by 
the  point  of  the  instrument  being  iacitoa^  \iw2&««t^  «sA 
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slightly  outwards,  which  is  the  direction  of  the  nasal  duct 
By  now  pushing  the  probe  down  with  a  rotatory  movement 
between  the  fingers,  it  will,  if  the  duct  be  not  closed  or  yeiy 
much  obstructed  by  fimgous  granulations,  come  to  strike  on 
the  floor  of  the  nostril. 

In  regard  to  the  direction  just  given  to  incline  the  point 
of  the  probe  backwards  and  slightly  outwards,  it  is  to  be 
observed,  that  the  backward  inclination  of  the  point  will 
generally,  without  any  care  on  the  part  of  the  surgeon,  be 
determined  by  the  prominence  of  the  eyebrow. 

Exploration  of  the  nasal  duct  by  the  introduction  of  a 
probe  from  the  nose. — Gensoul's  sound,  the  instrument  for 
the  performance  of  the  operation,  is  a  probe  bent,  but  not 
abruptly,  at  nearl^r  a  right  angle,  at  the  distance  of  about 
nine  tenths  of  an  inch  from  the  point.  Close  to  this  b^d 
there  is  in  the  handle  part  of  the  probe  a  slight  lateral  one, 
to  the  right  or  left  according  to  the  nostril  operated  on,  in 
order  that  the  instrument  may  be  accommodated  to  the 
projection  of  the  nasal  process  of  the  superior  maxiUaiy 
t)one. 

It  is  to  be  remembered  that  the  lower  orifice  of  the  nasal 
duct  is  in  the  anterior  and  upper  part  of  the  lowest  meatus, 
at  the  lateral  wall  of  the  nasal  cavity,  and  about  one  inch 
firom  the  entrance  of  the  nostril ;  that  it  is  overhimg  by  the 
lower  spongy  bone,  and  that  it  is  of  the  form  of  an  obliqae 
fissure  looking  downwards  and  inwards. 

The  instrument  is  introduced  into  the  nostril  with  its 
point  and  first  concavity  directed  downwards  and  outwards. 
In  this  position  the  point  is  run  along  the  floor  of  the  nos- 
tril as  far  as  the  first  bend.  It  is  then  to  be  elevated  and 
grazed  along  the  outer  wall  of  the  nostril  towards  the  orifice 
of  the  duct ;  in  executing  this  manoeuvre,  the  handle  of  the 
instrument  is  with  great  deUcacy  to  be  carried  from  its  ori- 
ginal direction,  outwards  and  somewhat  downwards,  to  a 
horizontal  direction,  forwards,  and  this  by  slightly  rotating 
the  handle  of  the  instrument  between  the  fingers,  and  exe- 
cuting a  curved  sweep  fi'om  below  upwards.  If  there  is 
no  obstruction,  the  instrument  is  thus  made  to  slip  into  the 
duct,  and  its  end  may  be  felt  by  applying  the  finger  over 
the  sac. 

Exploration  of  the  nasal  duct  by  the  introduction  of  a 
probe  through  an  opening  into  the  sac. — An  opening  into  the 
lacrymal  sac  is  made  by  incision  of  its  anterior  and  outer 
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below  the  tendon  of  the  orbicu- 
palpebrarum. 

itrument. — Perhaps  the  best  instru- 
for  the  purpose  is  a  small  scalpel, 
its  back  bevelled  on  either  side,  and 
ing  into  a  sharp  edge  at  the  point 
le  extent  of  about  one-fifth  of  an 
(Fig.  89.) 

jision  of  the  sac. — Preparatory  to 
peration,  the  sac  is  to  be  allowed 
come  distended  with  fluid.  The 
It  being  seated  opposite  a  window, 
ssistant,  who  stands  behind  hold- 
le  head,  is  to  press  the  skin  at  the 
angle  of  the  eye  towards  the  tem- 
ti  order  to  stretch  the  skin  over  the 
md  thus  to  bring  prominently  into 
the  tendon  of  the  orbicularis  pal- 
irum  to  serve  as  a  guide.  (Fig.  90.) 

e  surgeon  having  touched  and  felt 
)art  over  the  sac  with  his  finger, 
the  knife  between  his  thumb  and 
md  middle  finger,  and  proceeds  to 
penetration  of  the  sac.  The  point 
8  knife  is  directed  perpendicmarly 
e  surface  of  the  skin,  i  e.  back- 
3  and  inwards,  over  the  wall  of  the 
elow  the  tendon  of  the  orbicularis, 
Ige  being  directed  outwards  and 
what  downwards.  The  knife  in 
}Osition  having  been  made  to  pene- 

the  sac,  which  is  known  by  the 
\Q  of  fluid  and  cessation  of  resist- 

its  handle  is  to  be  raised,  and 
the  point  pushed  down  a  little  way 
n  the  sac  in  the  direction  of  the 
.  duct.  By  the  increasing  breadth 
B  knife,  a  sufficiently  large  opening 
ide  obliquelv  across  the  sac  parallel 
B  margin  of  the  orbit,  but  in  with- 


Fig.  89. 
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di-awing  the  knife,  the  external  incisioQ  may  be  enlarged  a 
little  outwards  and  downwards. 


Fig.  90. 


Introduction  of  the  probe. — ^Direct  the  point  of  the  prohe, 
a  whalebone  one  is  the  best,  held  nearly  horizontally  back- 
wards and  inwards  ^ough  the  opening  in  the  sac  until  it 
strikes  upon  its  opposite  wall.  Then  wiQidrawing  ttie  probe 
slightly,  direct  its  point  downwards  to  the  nasal  duct,  re- 
membering that  its  direction  is  downwards,  backwards,  and 
outwards,  and  also  slightly  curved,  the  convexity  being  for- 
wards. If  the  probe  does  not  readily  pass,  it  should  not  be 
forced  down,  but  by  moving  about  the  point  and  rotating 
the  instrument  between  the  fingers  and  tiiiunb,  at  the  same 
time  that  pressmre  downwards  is  gently  made,  it  will  proba- 
bly at  last  pass.  If  not,  a  tent  is  to  be  left  in  the  opening 
into  the  sac,  and  the  trial  repeated  next  day.    A  wludebone 
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probe  is  to  be  employed  in  the  first  instance,  a  silver  one  in 
the  second. 

Procedure  when  a  fistulous  opening  already  exists  in  the 
sac. — If  a  fistulous  opening  leading  directly  into  the  sac 
already  exists,  and  if  of  sufficient  size,  the  probe  may  be  at 
once  introduced  through  it  into  the  nasal  duct.  Or  if  very 
small,  it  may  be  dilated  by  a  succession  of  thicker  probes. 

If  the  opening  in  the  skm  does  not  correspond  with  that 
in  the  sac,  a  small  director  should  be  introduced  through 
the  former  into  the  sinus.  This  being  laid  open  to  its 
bottom,  tJhe  director  is  introduced  into  the  opening  in  the 
sac,  for  the  purpose  of  enlarging  it  by  incision,  as  just 
directed. 

Appreciation  of  the  three  different  ways  ahove  described  of 
eocploring  the  nasal  duet. — ^All  that  can  be  ascertained  by 
means  of  Anel's  probes  introduced  through  the  pimcta 
canalicules,  and  sac  into  the  nasal  duct,  is  mat  this  canal 
is  or  is  not  permeable  to  a  probe  necessarily  very  much 
smaller  than  its  own  diameter.  But  in  consequence  of  thd 
winding  form  of  the  canal  along  which  the  small  probe  is 
passed,  there  cannot  be,  except  in  very  practised  hands, 
much  certainty  whether  an  impediment  which  the  probe 
may  encounter  be  owing  reallj  to  an  obstruction  in  the 
nasal  duct,  or  merely  to  the  circumstance,  that  the  small 
point  of  the  probe  has  been  caught  in  a  fold  of  the  lining 
membrane.  Again,  though  the  probe  pass,  there  may,  never- 
theless, be  obstruction  sufficient  effectually  to  prevent  the 
massage  of  the  tears  into  the  nose.  For  these  reasons,  and 
jor  the  violence  done  to  the  pimctum  and  canalicule,  this 
mode  of  exploration  is  not  to  be  recommended. 

As  little  is  the  operation  to  be  recommended  as  a  means 
of  removing  the  obstruction.  Such  a  small  probe  must  be 
totally  inefficient  as  a  means  of  dilatation,  or  as  a  means  of 
removing  any  obstruction  that  would  continue  to  oppose 
the  passage  of  the  tears.  And  the  few  cases  in  which  it  is 
alleged  benefit  was  obtained  firom  the  practice,  wer^  of  a 
slight  natm-e,  and  most  likely  would  have  been  benefited 
without  recourse  to  any  such  measure. 

In  regard  to  the  exploration  of  the  nasal  duct  by  the  in- 
troduction of  a  probe  nrom  the  nose,  it  is  to  be  observed  that 
the  lower  orifice  of  the  duct  is  not  always  readily  hit  upon 
by  tiie  point  of  the  probe.  It  is,  therejfore,  in  most  hands, 
an  imcertain  mode  of  exploration,  and  not  well  adapted  as 
a  means  of  removing  obstruction  of  aucilo.  «k  iistest^  ^&  ""SmiX 
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which  affects  the  nasal  duct.    Besides,  the  introduction  of 
the  instrument  is  very  painful. 

According  to  the  concurrent  testimony  of  practical  men, 
the  best  plan,  as  well  for  the  exploration  of  &e  nasal  duct 
as  for  the  application  of  means  calculated  to  remoye  or 
palliate  obstruction  of  it,  is  to  operate  through  an  opening 
made  into  the  sac  from  without,  as  first  suggested  by  retit 

When  in  the  exploration  of  the  nasal  duct  above  described, 
the  whalebone  probe  can  be  pushed  down  into  the  noee  with- 
out any  marked  opposition,  the  surgeon  merely  feeling  as  if 
the  probe  were  closely  grasped  by  the  walls  of  the  passage, 
it  may  be  inferred  that  the  obstruction  to  the  passage  of  tlw 
tears  is  owing  to  a  general  tumefaction  or  a  somewhat  fun- 
gous state  of  the  lining  membrane. 

When  considerable  manipulation  and  rotation  require  to 
Ije  made  before  the  probe  passes,  or  when  it  is  only  after  re- 
peated attempts  on  successive  days  that  the  probe  is  made 
to  pass  at  all,  thickening  of  the  mucous  membrane  with 
fimgosities  and  grantdar  growths  must  exist  to  a  very  con- 
siderable degree. 

When  the  probe  cannot  be  made  to  pass  at  all  into  the 
nose,  obliteration  of  the  duct  is  of  course  to  be  inferred. 
The  place  of  obliteration  wiU  be  ascertained  by  the  extent 
to  which  the  probe  can  be  made  to  pass. 

It  is  to  be  remembered  that  in  some  cases  complete  obli- 
teration of  the  lacrymal  sac  or  nasal  duct  has  been  found 
to  depend  on  exostosis  of  the  surrounding  bone.  The  lacry- 
mal sac,  on  being  opened  has  been  found  filled  up  with  a 
polypus,  which  was  the  cause  of  the  tumour.  In  this  case, 
which  is  related  by  Walther,  on  the  removal  of  the  polypus 
the  nasal  duct  was  on  exploration  found  obstructed,  but  was 
rendered  permeable  by  the  treatment. 

Obstruction  of  the  nasal  duct  and  the  different  operative 
methods  adopted  with  a  view  to  remove  it  and  to  restore  a 
passage  to  the  tears. 

The  introduction  of  catguts  and  styles,  are  the  means  by 
which  dilatation  of  the  nasal  duct  is  attempted. 

The  catgut  as  a  means  of  dilating  the  nasal  dtict. — ^An 
opening  into  the  sac  to  operate  from,  is  to  be  made,  if  not 
already  existing,  and  a  piece  of  catgut  provided,  of  proper 
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thickness  and  sufficient  length — say  one  and  a  half  inch — ^hav- 
ing one  end  rounded  ana  slightly  softened,  by  being 
moistened,  and  bent  abruptly  at  about  a  quarter 
of  an  inch  from  the  other  end  (Fig.  91).  fey  Uie 
rounded  and  softened  end  the  catgut  is  intro- 
duced in  the  same  way  as  a  style  or  probe,  through 
the  opening  of  the  sac  into  the  duct,  and  pushed 
down  in  it  to  the  nostril.  The  bent  end  is  left 
sticking  out  from  the  opening  in  the  sac,  and  by 
a  thread  attached  to  it  and  fixed  to  the  side  of 
the  nose  by  court  plaister,  is  secured  from  slip- 
ping in  through  the  opening  into  the  sac. 

The  catgut  is  much  less  convenient  than  the 
style,  and  is  to  be  recommended  only  when  it  is 
desired  to  exert  gradually  increasing  pressure  on 
Kg.  91.  ^®  walls  of  the  duct  from  within.  When  intro- 
duced dry,  and  of  a  thickness  readily  admitted 
by  the  duct,  the  catgut  gradually  swells  by  absorbing  mois- 
ture, and  produces  the  pressure.  If  the  catgut  when  dry  is 
so  thick  as  to  be  admitted  by  the  duct,  and  no  more,  the 
pressure  from  within  which  ensues  on  the  distention  of  the 
catgut  by  moisture,  may  be  so  great  as  to  cause  very  con- 
siderable pain.  This  will  be  avoided,  by  so  regulating  the 
thickness  of  the  dry  catgut  to  the  width  of  the  duct,  that  the 
former  shall  be  readily  admitted  by  the  latter. 

The  catgut  is  to  be  removed  every  day  or  two  and  a  new 
bit  introduced,  and  of  greater  thickness,  if  necessary.  When 
withdrawn,  the  swollen  catgut  pre- 
sents a  more  or  less  distinct  cast  of 
the  nasal  duct,  and  from  it  some- 
thing may  be  learned  as  to  the  seat 
and  form  of  any  stricture  or  fungosity 
which  may  exist.  It  is  to  be  remem- 
bered, that  it  will  always  be  con- 
stricted at  the  places  wmch  corres- 
pond to  where  the  sac  joins  the  duct, 
and  where  the  latter  opens  into  the 
nose. 

The  style  as  a  means  of  dilating 

the  nasal  duct. — ^The  form  and  size 

of  the  style  are  well  known  (Fig.  92). 

Fig.  92.  It  is  usually  made  of  lead  or  silver. 

One  may  be  easily  made  for  an  oc- 
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casion,  by  taking  a  bit  of  lead  wire  of 
the  proper  length  and  thickness,  smool])- 
^^  ing  its  surfiace,  rounding  one  end  and 

bending  the  other,  thus : — (Fig.  93). 

A  thinner  style  is  to  be  followed  bji 
succession  of  thicker  ones,  until  one  of 
a  moderate  thickness  can  be  borne ;  or 
the  duct  may  be  first  prepared  for  tiie 
reception  of  a  moderately  thick  style  by 
the  previous  use  of  oa^guts,  as  above 
described. 

The  patient  soon  learns  to  manage 
the  metallic  style  himself — a  great  ad- 
vantage, considering  the  length  of  time 
Fig.  93.  the  employment  of  means  for  dilatiTig  the 

nasal  duct  requires  to  be  persisted  in. 

Whatever  be  the  means  emploved  for  dilating  the  nasal 
duct — catgut  or  metallic  style — the  passage  is  to  be  cleansed 
on  every  re-application  by  mjections  of  tepid  water.  After 
which  some  stringent  lotion  is  to  be  thrown  in,  or  the  dilat- 
ing body  may  be  employed  as  the  vehicle  of  some  medica- 
ment, in  the  form  of  salve,  with  which,  when  about  to  be 
introduced,  it  is  to  be  smeared.  The  bichloride  of  mercury 
collyrium,  and  the  red  precipitate  ointment,  are  perhaps  the 
best  appHcations,  in  general,  that  can  be  made  to  the  dis- 
eased mucous  membrane  of  the  duct.  The  nitrate  of  silver, 
in  the  form  of  solution  or  ointment,  will  be  found  advanta- 
geous when  used  occasionally. 

When  by  the  above  described  mode  of  treatment,  which 
must  be  persevered  in  for  at  least  three  months  in  any  case, 
but  often  for  a  much  longer  time,  the  nasal  duct  is  dilated 
to  its  natural  width,  and  it  is  believed  that  its  lining  mucous 
membrane  is  restored  to  something  like  a  healthy  state,  the 
use  of  the  dilating  bodies  is  to  be  discontinued.  K  the 
transmission  of  the  tears  into  the  nose  should  now  go  on 
naturally,  the  opening  in  the  sac  is  to  be  left  to  close ;  for 
this  purpose  the  edges  are  to  be  touched  with  caustic,  and 
when  rendered  raw  by  the  separation  of  the  eschar,  closoie 
win  generally  take  place,  provided  the  tears  pass  fr^ly. 
.  If  the  tears  do  not  continue  to  be  freely  transmitted,  the 
treatment  will  require  to  be  resumed,  and  if  it  is  found, 
after  several  trials,  that  the  employment  of  the  style,  &c. 
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-^cannot  be  abandoned  without  recurrence  of  the  obstruction, 
^en  the  patient  must  make  up  his  mind  to  wear  the  style 
■habitually  in  the  nasal  duct,  or  to  have  a  gold  tube  inserted 
^into  it.  The  latter  plan  admits  of  the  opening  into  the  sac 
*  being  closed,  but  possesses  no  other  advantage  over  the 
'ffhrle, — in  fact,  is  in  all  other  respects  less  advantageous, 
f  The  inconvenience  and  deformity  attending  the  habitual  use 
'  of  the  style  are  small  in  comparison  with  the  great  benefit 
'  obtained  from  it. 

Although  the  style  may  occupy  the  whole  calibre  of  the 
duct  when  first  inserted,  a  sufficient  space  is  always  left  be- 
tween it  and  the  wall  of  the  duct,  as  the  mucous  membrane 
does  not  tend  to  grasp  the  style  as  the  gum  grasps  a  tooth, 
but  rather  tends  to  widen  around  it.  This  shows  that  it  is 
unnecessary  to  have  the  style  grooved  to  serve  as  a  channel 
for  the  tears,  as  some  have  recommended. 

Insertion  of  a  gold  tube  into  the 
nasal  duet  and  lower  part  of  the  sac. — 
As  it  is  with  the  intention  of  its  being 
left  permanently  in  the  nasal  duct  that 
the  tube  is  introduced,  the  opening  into 
the  sac  is  closed  over  it. 

Tube. — The  tube  which  has  been 
principally  used  of  late  years,  since 
Dupuytren  revived  the  practice  of  Fou- 
bert  and  Wathen,  is  of  the  form  and 
size  represented  in  the  annexed  cut 
(Fig.  94).  The  tube  originally  used  by 
Fig.  94.  Fig.  95.  Wathen  is  here  represented  (Fig.  95) ; 
and  from  its  appearance  it  may  readily 
be  understood  that  it  would  require  much  force  to  fix  it  pro- 
perly in  its  place;  the  projection  below  the  cup  or  head 
being  of  greater  diameter  than  the  duct  itself;  and  how 
that  in  pressing  the  instrument  into  its  place,  the  force  em- 
ployed breaks  the  os  unguis. 

fiupuytren's  tube  is  certainly  the  best.  It  is  about  an  inch 
or  so  long ;  at  one  end,  one-sixth  of  an  inch  wide,  and  pro- 
vided wifli  a  rim,  intended  to  be  caught  by  the  contraction 
between  the  sac  and  duct;  at  the  other  end,  about  one- 
twelfth  of  an  inch  wide,  and  cut  obliquely.  For  the  purpose 
of  being  introduced,  it  is  sUd  on  the  styliform  part  (a.  Fig.  96, 
p.  478)  of  the  conductor  or  handle  here  represented,  which  fits 
into  it  so  loosely,  that  when  the  tube  is  fixed  in  the  duct, 
the  conductor  or  handle  may  b«  'nthdiwwn  ^«\}Ottssvii^\itvsi% 
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a  Fig.  96. 

ing  the  tube  along  with  it.  The  curvature  of  the  stylifonn 
part  of  the  conductor  necessarily  determines  the  proper 
direction  of  the  tube  as  regards  its  curvature  when  inserted 
into  the  duct. 

Mode  of  introducing  the  tube. — Having  enlarged  the  open- 
ing in  the  sac  by  incision,  the  tube,  mounted  on  its  con- 
ductor, is  to  be  passed  into  the  sac,  and  thence  slid  down 
into  the  duct,  its  wide  end  remaining  in  the  lower  part  of 
the  sac,  and  the  concavity  of  its  curvature  directed  back- 
wards. The  tube  is  thick  in  proportion  to  the  duct,  as  in 
order  to  be  retained  in  its  place  it  requires  to  be  wedged  in, 
and  for  this  some  force  is  necessary.  The  tube  being  thus 
fixed,  the  conducting  handle  is  withdrawn  from  within  it 
The  edges  of  the  incision  into  the  sac  are  then  brought  to- 
gether by  a  bit  of  plaister. 

The  tears  are  immediately  freely  transmitted  into  the  nose, 
and  in  a  day  or  two  the  opening  into  the  sac  will  have  closed, 
even  where  there  had  previously  been  a  fistulous  opening. 
In  general  no  further  inconvenience  is  felt ;  no  deformity  is 
seen,  and  so  the  patient  is  dismissed  cured,  and  may  con- 
tinue in  the  belief  that  he  is  so  for  years. 

Thus  does  the  insertion  of  a  tube  into  the  nasal  duct  m>- 
pear  a  speedy  and  elegant  mode  of  effecting  a  cure,  without 
deformity,  or  the  inconveniences  attending  obstruction  d 
the  nasal  duct.  But  it  has  often  happened  that,  sooner  or 
later,  the  tube  has  been  pressed  up  out  of  its  place,  caused 
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irritation,  or  so  much  aggravated  irritation,  excited  by  other 
causes,  that  its  extraction  became  necessary;  or  the  bony 
structures  around  the  duct  having  become  carious,  the  tube 
has  dropt  out  by  the  nose.  A  silver  tube,  it  is  to  be  ob- 
served, is  liable  in  the  course  of  time  to  be  so  acted  on  by 
the  secretions  passing  along  it,  that  it  becomes  decomposed 
and  biittle,  and  falls  out  of  the  nose  in  black  fragments. 

As  a  provision  for  the  removal  of  the  tube  in  case  of 
necessity,  the  rim  at  the  wide  end  shotdd  form  a  slight 
ledge  towards  the  interior  as  it  does  towards  the  exterior,  in 
order  that  it  may  be  caught  by  a  hook  and  drawn  out  through 
an  opening  into  the  sac  made  for  the  purpose.  In  the  ab- 
sence of  any  such  provision,  the  extraction  may  in  general 
he  made  by  means  of  a  dissecting  forceps. 

Obliteration  of  the  nasal  duct. 

When  on  exploration  it  is  found  that  the  nasal  duct  is 
quite  closed,  but  to  a  small  extent  only,  a  cautious  attempt 
may  be  made  to  perforate  the  obliterated  part  by  means  of 
a  stylet  introduced  though  the  opening  in  the  sac  down  to 
the  place  of  obliteration.  If  perforation  be  successfully 
effected,  a  style  is  to  be  inserted  into  the  duct  as  above 
directed. 

If  the  obliteration  be  to  any  extent,  which  is  rare,  there 
is  not  much  chance  of  successitdly  perforating  it ;  the  only 
thing  that  could  now  be  had  recourse  to,  is  the  old  operation 
of  perforating  the  os  unguis,  and  trying  to  establish  a  com- 
munication between  the  sac  and  middle  meatus  of  the  nose, 
were  it  not  that  success  seldom  or  never  crowns  the  attempt. 

Perhaps  the  best  palliative  measure  that  can  be  adopted 
is  to  mate  an  opening  into  the  sac  above  or  below  the  ten- 
don and  maintain  it  permanentiy.  Though  this  opening  the 
tears  and  matter  accimiulated  in  the  sac  may  be  occasionally 
pressed  out,  and  thus  the  irritation  to  the  eye  avoided  which 
would  restdt  from  regurgitating  them  by  the  puncta. 


It  was  the  practice  of  the  older  surgeons  who  did  not  un- 
derstand the  anatomy,  physiology,  and  pathologv  of  the 
lacrymftl  organs,  to  attempt  the  obliteration  of  the  whole 
\acjyTD.8l  passagcs,  ou  the  principle  of  striking  at  the  root  of 
he  diseaBe  by  removing  its  seat. 


480  LAOBTMAL  GALOUU. 

Lacrynud  ealouli.* 

Galoulons  concretions  deposited  from  the  tears  have  been 
met  with,  in  some  cases,  lodged  in  the  fidnuses  of  the  oeulo- 
palpebral  space  of  the  conjimctiva,  in  other  oases  in  ik 
derivative  lacrymal  passages. 

*  Dacryolites. 
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CHAPTER  X. 

DISEASES  OF  THE   ORBIT. 

Section  I. — ^Inflammations,  etc.,  of  the  Obbit. 

Inflammation  of  the  orbital  eeUular  tissue. 

This  inflammation  occurs  in  an  acute  or  chronic  form. 

In  the  a4Mte  form,  the  symptoms,  objective,  subjectioe,  and 
constitutional,  are  yerjr  much  the  same  as  those  of  phleg 
monous  panophthahnitis  ahove  descrihed  (^.  158,  et  seq.),  hut 
the  eyehall  is  more  protruded  flrom  the  orhit,  in  consequence 
of  the  greater  exudation  into  the  orhital  cellular  tissue,  and 
either  presents  no  eyidence  of  inflammation  of  its  proper 
tunics  or  comparatively  slight  ones. 

In  the  chronic  form,  protrusion  of  the  eyehall  may  have 
heen  preceded  hv  no  other  symptom,  or,  at  the  most,  hy  in- 
considerable  and  partial  pain  in  the  orhit,  during  motion  of 
the  eyeball. 

Inflammation  of  the  orbital  cellular  tissue  has  a  great 
tendency  to  run  into  suppuration.  This,  howerer,  does  not 
always  take  place;  the  inflammatory  action  may  subside, 
the  exuded  matter  be  absorbed,  and  tne  eyeball  return  to  its 
place ;  or  the  cellular  tissue  may  be  left  in  a  state  of  indu- 
ration, the  eyeball,  perhaps,  become  amaurotic  from  pressure, 
continuing  protruded  and  motionless. 

In  the  acute  form,  when  suppuration  takes  place,  the  sub- 
jective symptoms  are  also  much  the  same  as  in  the  sujppu- 
rative  stage  of  panophthalmitis,  but  as  maybe  inferred  from 
the  diflerence  in  the  seat  of  the  matter,  the  objective  difler. 
The  eyeball  is  still  more  protruded,  but  perhaps  not  other- 
wise much  changed  in  appearance.  The  matter  having  made 
its  way  forwards,  points  of  fluctuation  present  themselves 
either  behind  the  conjunctiva,  or  behind  the  skin  of  the  eye- 
lids, or  in  both  situations  at  tlie  same  time. 

I  I 
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In  the  chronic  form,  that  suppuration  has  taken  ]dtce 
may  be  inferred,  if  the  patient  hias  experienced  shiTenngs, 
&c.,  though  suppuration  may  not  be  ushered  in  by  uj 
marked  symptoms.  As  matter  accumulates,  the  protmsioo 
of  the  eyeball  increases ;  the  eyelids,  red  and  cedematoos. 
are  distended  over  it,  and  besides  diminishing  vision  with 
photopsy  and  diplopy,  the  patient  complains  of  a  feeling  of 
traction  in  the  orbit.  At  length,  more  or  less  obscure  i» 
tuation  is  felt  at  some  point  between  the  eyeball  and  muglD 
of  the  orbit. 

Causes. — Inflammation  of  the  cellular  tissue  of  the  orliit 
which  is  a  rare  disease,  is  sometimes  of  traumatic  ongiiL 
More  frequently  it  appears  to  arise  firom  cold  in  penoos 
labouring  under  a  bad  state  of  health  or  constitutioiL  It 
erysipelas  of  the  eyelids,  the  inflammation  is  apt  to  spreid 
to  the  cellular  tissue  of  the  orbit,  and  terminate  either  ii 
induration  or  in  difPuse  abscess.  In  many  cases  the  Ib- 
flammation  occurs  without  any  very  evident  cause. 

Prognosis. — ^Whether  the  inflammation  proceed  to  sam 
ration  or  not,  recovery  with  preservation  of  vision  may  tab 
place,  but  on  the  other  hand,  it  sometimes  happens  tbit 
amaurosis  is  occasioned  by  the  pressure  to  which  the  er^ 
ball  has  been  subjected.  In  the  acute  form  there  is  i^ 
ditional  risk  of  injury  to  the  eye  fix)m  implication  of  its 
proper  tunics  in  the  inflammation,  but  a  still  more  fa- 
midable  event  is  the  extension  of  the  inflammation  to  tl» 
brain  or  its  membranes,  which  may  prove  fatal. 

Treatment — The  same  active  antiphlogistic  treatmetf 
above  indicated  for  phlegmonous  panophthalmitis  (p.  IW' 
in  its  first  stage,  is  called  for  in  the  acute  form  of  mflai^ 
mation  in  the  orbital  cellular  tissue. 

In  the  chronic  form  the  alterative  plan  of  treatment^ 
indicated. 

In  the  second  stage  of  the  inflammation  when  absetf 
has  formed,  tiie  matter  is  to  be  evacuated  by  incision  attlr 
pomt  of  fluctuation.  ^      ^^olvu.  m 

If  as  may  happen  in  the  chronic  form,  there  i«»  no  U 
tuation  but  from  the  protrusion  of  the  eye,  ^ToS^sS 
toms,  there  IS  reason  to  fear  that  accuJn^de^on  nfrS 
in  the  ceUular  tissue  of  the  orbit  exist^TorT  •  •  •  ®^  ^  u 
be  cautiouslymade  iZZ  oS S^h'^nr^'^^ 
the  margm  of  the  orbit  and  the  eyeblS    in  V^'  ^ 

as  much  a^  ^^^^XCZ ItVT^^^^^  ^^^ 
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After  the  abscess  has  been  opened,  matter  may  continue 
to  be  discharged  for  a  considerable  time,  though  there  be  no 
disease  of  the  bone. 

The  following  case,  of  which  the  celebrated  Austrian 
general.  Marshal  Eadetzsky,  was  the  subject,  is  a  good 
illustration  of  chronic  inflammation  and  abscess  in  the 
orbit,  and  is  at  the  same  time  interesting,  inasmuch  as  the 
disease  was  given  out  as  a  fungoid  tumour  of  the  orbit 
cured  by  homoeopathic  treatment. 

Oct.  9, 1840. — ^After  great  fatigue  on  this  day,  the  marshal, 
then  about  siKty-nine  years  old,  was  suddenly  seized  with 
violent  fever,  accompanied  by  severe  pain  in  the  forehead 
and  temples.  Inflammation  of  the  right  eye  and  surround- 
ing soft  parts  at  the  same  time  manifested  itself,  with  con- 
siderable protrusion  of  the  eyeball.  The  pains  were  very 
severe,  but  in  the  course  of  the  night  they  diminished,  so 
that  the  next  day  after  the  patient  was  able  to  attend  a 
military  parade. 

Although  the  inflammation  of  the  eye,  the  fever,  and  the 
pains  disappeared,  there  continued  redness  of  the  eyelids 
and  a  swollen  state  of  the  conjunctiva,  whilst  a  tumour, 
appreciable  by  the  sight  and  touch,  appeared  at  the  outer 
angle,  and  caused  the  eyeball  to  protrude. 

In  the  course  of  the  following  three  months,  during  which 
time  the  patient  was  treated  homoeopathicaUy,*  the  eyeball 
became  more  and  more  protuded,  with  recurrence  of  the 
congestion  and  pain  from  time  to  time. 

Tie  above  is  an  abstract  of  the  account  given  of  the  case  by 
Marshal  Badetzsky's  ordinary  medical  attendant,  a  homoeo- 
pathist,  to  Professor  Jaeger  of  Vienna,  who  subsequentiy 
saw  the  patient  at  Milan  along  with  Professor  Flarer,  in 
consultation  with  the  marshal's  homoeopathic  physician. 

Professor  Jaeger  found  the  right  eye  healthy  in  all  its 

?arts,  completely  pushed  out  of  its  socket  by  a  tumour, 
'ouched  through  the  eyelids,  this  tumour  was  felt  to  be  as 
hard  as  stone  and  irregular.  Pressure  on  it  caused  pain. 
The  eyelids  stretched  on  this  tumour  were  swollen  and    ^' 

•  "  The  remedies  administered  were  in  the  following  order : — 
"1.  Aconit.;  2.  Baryt  carbon.;  3.  Zincum  metall. ;  4.  Anacar- 
dium  orient.;  5.  Calc.  carbon ;  6.  Euphrasia;  7.  Mercurius  Hahne- 
mannii;  8.  Merc,  sublim.  corros. ;  9.  Anthnon.  crud. ;  10.  Digitalis. 
AU  administered  in  the  highest  degree  of  dilation  accordinigilo  homeo- 
pathic principles^  and  with  the  greatest  precaution,  in  consequence  <\€ 
the  great  irritability  of  the  patient" 
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immoYable,  peiraded  b^  Yaricose  TesaelB  and  d  a  duk  libe 
colour,  as  also  the  neighbouring  parts  of  the  fue.  Tk 
conjunctiTa  was  of  a  dull  red,  bein^  also  ponradedlijm 
coee  vessels,  and  secreted  a  Banious  puio^iuieas.  Tk 
lacrymal  gland  was  displaced.  The  laGEymal  oamndBal 
sac  were  prodigiously  swollen,  hard  and  painfiil  to  Ik 
touch. 

The  general  health  of  the  patient  was  good. 

The  conclusion  agreed  to  at  the  oonsoUaliaii  as  to  iki 
nature  of  the  malady  was,  that  it  consisted  of  a  ninim 
degeneration  of  the  soft  parts  of  the  ortxit^  tliraalenii^  to 
pass  into  cancer. 

Professor  Jaeger,  however,  expressed  himg^  skno^ 
inclined  to  consider  the  case  rather  one  of  perkniritii  tint 
matica  ;  and  though  that  inflammation  of  the  tumour  wooli 
probably  soon  increase  with  aggravation  of  the  p^in,  tiit 
suppuration  would  supervene,  and  terminate  in  leooYoy. 

1^  was  in  fiEUJt  what  did  take  place,  but  the  homowptflp' 
ph^cian  maintained  that  the  disease  was  a  fungoid  tamo* 
wmch  he  had  cured  by  his  infinitesimal  doses. 

The  marshal  would  not  submit  to  any  other  but  homoBi^ 
pathic  treatment 

Inflammation  of  the  periorbita  and  hones  of  the  orbit. 

This  inflammation  sometimes  occurs  in  an  acute  km. 
but  more  frequently  in  a  chronic,  and  may  nresent  itself  is 
a  primary  aflfection,  or  as  a  consequence  of  inflammalicn  of 
the  orbital  cellular  tissue. 

The  symptoms  are  in  general  similar  to  those  of  uiflim- 
mation  of  the  orbital  cellular  tissue,  but  vary  somewhit 
according  to  the  part  of  the  orbit  affected,  which  may  be  thf 
exterior  margin,  just  within  the  cavity,  the  lacrymal  km 
the  middle  part  of  one  of  the  walls,  or  the  Bipex.,  and  sum 
ration  is  equally  prone  to  take  place.  The  inflawimffii 
may,  however,  terminate  in  resolution,  or,  in  the  ohnoic 
form  especially,  its  event  may  be  thickening  of  the  peri- 
orbita and  bones.  ^ 

When  suppuration  t;akes  place,  and  the  absoess  has  been 
opened,  either  by  spontaneous  bursting  or  the  kniie,  the 
opening  does  not  close,  but  becomes  fistulous  and  sor 
rounded  by  fimgous  granulations,  and  on  examination  wiA 
the  probe,  the  bone  is  felt  to  be  in  a  state  of  caries  oi 
necrosis. 
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Causes. — ^The  inflammation  may  be  traumatic,  hut  gene- 
rally it  is  owing  to  a  scrofulous  or  syphilitic  taint  of  the 
constitution,  or  both  at  the  same  time. 

Prognosis. — ^When  the  bones  of  the  orbit  have  become 
diseased,  exfoliation  may  after  a  time  take  jplace,  and  allow 
of  the  external  opening  closing,  but  the  skm,  already,  per 
haps,  drawn  in  towards  it,  becomes  still  more  so,  and  the 
eyelid  relracted  and  incapable  of  being  drawn  over  the  eye 
{lagopTUhaknoSt  p.  428),  or  both  retracted  and  everted 
{ectropium,  p.  416). 

TrecUmerU. — ^The  trdatm.ent  of  the  acute  and  chronic 
forms  of  inflammation  of  the  periorbita,  and  of  the  bones 
of  the  orbit,  should  be  the  same  as  that  recommended  re- 
spectively for  the  acute  and  chronic  forms  of  inflammation 
of  the  orbital  cell\ilar  tissue,  in  the  purely  inflammatory 
stage,  and  in  the  stage  of  abscess. 

£i  the  stage  of  fistula,  the  indication  is  to  promote 
exfoliation  of  the  bone,  according  to  general  surgical  prin- 
ciples, and  this  being  eflected,  the  next  point  is  to  prevent 
distortion  of  the  eydids,  or,  if  this  has  aLready  taken  place, 
to  remove  it  by  some  one  of  the  operative  procedures  described 
under  the  heads  ofectropium  and  lagophtkalmos. 


Section  II. — Obbital  Growths  and  Tumoubs. 


The  symptoms  and  effects  of  orbital  growths  and  tumours, 
are : — 1.  Protusion  of  the  eyeball  in  various  degrees  {exoph- 
thalmus).  2.  Misdirection  and  displacement  3.  Impaired 
mobility  to  a  greater  or  less  extent  4.  Sometimes  little  or 
no  pain,  but  a  feeling  merely  of  fulness,  tension,  and  trac- 
tion. Sometimes,  however,  more  or  less  pain.  5.  Besides 
diplopy,  as  the  necessary  effect  of  misdirection  of  the  eje- 
bsdl,  impairment  of  vision,  with  photopsy,  even  to  amaurosis, 
from  the  pressure.  6.  (Edema  of  the  eyelids,  with  more  or 
less  distension  of  the  upper  and  eversion  of  the  lower. 
7.  Sometimes  eventual  inflammation  and  disorganization  of 
the  eyeball  {exophthalmia).  8.  Dilatation  of  the  orbital 
cavity,  and  destruction  of  its  walls,  and  consequent  &tal 
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pressure  on  the  brain,  the  eyeball,  perhaps,  contmuing  to 
resist  the  pressure. 

Orbital  growths  and  tumours  may  have  their  seat  in  the 
walls  of  the  orbit  or  in  its  cavity.  T£^  g^wths  and  tomoois 
seated  in  the  walls  of  the  orbit,  are  nodey  or  periostotU, 
thickening  of  the  bone,  or  hyperostosis,  bony  tumour,  or 
exostosis^  and  cancer,  or  osteosarcomo.  Those  which  occur 
in  the  cavity  of  the  orbit  are: — sarcomatous,  encysted, 
hydatidgenous,  medullary,  melanotic,  and  aneurismaL 

Both  walls  and  cavity  of  the  orbit  may  be  encroached  qd 
by  tumours  having  their  origin  in  adjoining  cavities— tiw 
nostril,  frontal  sinus,  maxillary  sinus,  sphenoid  sinus,  cayitf 
of  the  cranium. 

The  tumours  which  it  is  intended  to  consider  here,  lie 
those  only  which  form  in  the  cavity  of  the  orbit. 

Causes. — The  causes  of  orbital  tumours,  iu  general,  aie 
obscure.  In  many  cases  they  appear  to  have  formed  after 
blows,  &c.,  on  the  margin  of  the  orbit,  but  often  they  cannot 
be  attributed  to  any  cause. 

Treatment. — The  diagnosis  of  orbital  tumours  is  often 
very  obsciure.  Under  such  circumstances,  the  alterative 
mode  of  treatment  is  the  only  one  indicated.  When  the 
tumour  has  become  so  far  developed  that  its  nature  can  be 
ascertained,  what  further  treatment  may  be  called  for  wfll 
admit  of  being  determined. 


Infiltration  of  the  orbital  ceUidar  tissue. 

Simple  exophthalmus  or  prominent  eye  occurs,  depending 
apparently  on  some  infiltration  of  the  orbital  cellular  tissue. 
Such  cases  I  have  met  with  in  leucopblegmatic  anemie 
young  women,  who  were  affected  at  the  same  time  with 
goitre.  In  one  case  both  the  exophthalmus  and  gdtre 
appeared  after  an  injury  to  the  middle  finger  of  the  right 
hand — the  exophthalmus  in  a  week  and  the  goitre  in  three 
months.  There  was  puflSness  of  the  skin  all  roimd  the 
eyes.  The  sight  continued  perfectly  good  for  both  near  and 
distant  objects. 

Any  connexion  between  the  injury  and  the  exophthalmos 
and  goitre  in  this  case  was  not  very  evident. 

Other  cases  of  prominent  eye  with  anemia  and  goitie 
have  been  of  late  years  recorded. 

Treatment. — Iron  has  been  found  useful  in  such  cases. 
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Locally,  the  spirituous  solution  of  iodine  (p.  48)  is  to  be 
^     painted  over  the  puffy  skin  around  the  eye,  and  also  over 
the  goitre. 

'  Sarcomatous  tumours  in  the  orbit. 

f 

i  When,  in  the  case  of  a  sarcomatous  tumour,  swelling  pre- 

it  sents  externally,  it  is  felt  to  the  touch  solid  and  resisting. 

$  Sarcomatous  tumours  grow  slowly,  and  do  not  in  general 

i  attain  any  great  size.    They  may  form  in  any  part  of  the 

<  orbit. 

I  A  tumour  of  the  kind  which  I  extirpated,  had,  to  the 
naked  eye,  the  appearance  of  fat,  but  it  was  much  firmer 

li  and  more  consistent  to  the  touch,  and  presented  microscopi- 
cal characters  altogether  different. 

i  Treatment. — The    only   treatment   applicable  to   such 

I  tumours  is  total  extirpation. 

r 

i  Encysted  tumours  in  the  orbit. 

\         When  these  tumoiurs,  which  may  originate  in  any  part  of 

I     the  orbit,  present  themselves  externally,  they  form  between 

,     the  eyebaU  and  margins  of  the  orbit,  a  rounded,  equal, 

elastic  swelling,  more  or  less  distinctly  fluctuating,  and 

yielding  to  pressure,  so  as  to  retire  within  the  orbit. 

The  cyst  of  the  tumour  is  in  some  cases  thin  and  serous, 
in  others  thick  and  fibrous,  with  cartilaginiform  and  even 
even  ossiform  depositions.  The  contents  may  be  watery 
{hygroma),  like  suet  (steatoma),  like  pap  (atheroma) ,  or  like 
honey  (m^eliceris).  Hairs,  and  in  one  case  a  tooth,  have  been 
found  among  the  contents  of  orbital  tumours,  similar  to 
what  is  of  more  frequent  occurrence  in  ovarian  tumours. 

Treatment. — Total  extirpation  when,  from  the  situation 
and  connexions  of  the  tumour,  it  can  be  effected;  if  not, 
partial  extirpation,  in  the  hope  that,  by  exciting  infiamma* 
tion  on  filling  the  cavitj  with  charpie,  Uie  remains  of  the 
cyst  mav  be  eventually  destroyed,  or  separated  and  thrown 
off  by  the  suppuration.  In  some  cases  simple  puncture  of 
the  encysted  tumour  and  evacuation  of  its  contents  have 
been  performed  with  success,  but  it  is  not  a  practice  deserv- 
ing of  much  confidence. 
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Operation  of  extirpating  tarcomatous  ^and  encysted  orbital 
tumours. 

The  possibility  of  extirpating  orbital  tumours  with  safety 
to  the  eyeball  and  neighbouring  parts,  will  depend  on  the 
situation,  connexions,  and  size  of  the  tumour.  If  the  tumour 
is  so  connected  that  it  cannot  be  wholly  extirpated  without 
the  eyeball,  this  also  must  be  remoyed,  if  the  necessily  for 
operation  is  imminent. 

According  to  the  situation  and  size  of  the  tamour,  so 
must  be  the  situation — ^whether  through  the  skin  or  con- 
jimctivar— direction,  and  extent  of  the  external  incision,  and 
the  necessity  of  dividing  one  or  other  eyelid  vertically,  or 
Uie  external  commissure.  If  the  tumour  be  seated  in  the 
upper  part  of  the  orbit,  and  appears  on  examination  by 
the  touch,  whilst  the  upper  eyelid  is  moved,  to  be  on  the 
orbital  side  of  the  levator  palpebraB,  the  incision  should  be 
through  the  skin ;  but  if  on  the  ocular  side,  through  the 
conjunctiva. 

The  external  incision  being  cautiously  but  freely  made, 
and  the  tumour  duly  exposed,  it  is  to  be  seized  with  a  hook 
or  hooked  forceps,  drawn  forwards,  and  its  separation  effected 
by  careful  dissection  with  the  knife,  assisted  by  the  handle, 
the  finger,  and  curved  scissors,  whilst  the  blood  is  assidu- 
ously removed  by  an  assistant. 

The  surgeon  having  satisfied  himself  by  examination  with 
the  finger  that  the  whole  tumoiu*  has  been  removed,  allows 
the  bleeding  to  stop,  and  then  proceeds  to  dress  the  wound. 

The  wound  is  first  to  be  carefully  cleansed  from  clotted 
blood,  and  then  if  it  admits  of  being  filled  when  the  eyeball 
is  gently  pressed  back  into  the  orbit,  the  edges  of  the  wound 
are  to  lie  united  by  suture  or  plaister,  or  both,  according  to 
necessity.  If  there  is  a  large  cavity  which  cannot  thus  be 
filled,  the  wound  must  be  kept  open,  but  not  stuffed  with 
charpie. 

Great  care  is  required  in  the  after-treatment.  It  has 
sometimes  happened  that  inflammation  of  the  orbital  cellu- 
lar tissue  has  supervened,  and,  extending  to  the  brain,  has 
proved  fatal. 

Hydatidgenous  cysts  in  the  orbit 
Cysts  containing  hydatids  have  been  met  with  in  the 
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orbit.  They  presented  the  characters  of  encysted  orbital 
tumours.  On  making  an  opening  into  the  prominent  part 
of  the  tumour,  fluid  was  eyacuated,  followed  immediately 
in  one  case  by  a  large  hydatid,  in  another  case,  after  two  or 
three  days,  by  half  a  tea-cupful. 

Medullary  tumour  in  the  orbit. 

Medullary  tumours  are  deyeloped  sometimes  slowly, 
sometimes  quickly,  with  more  or  less  pain,  &c.  They  are 
generally  sort  and  yielding,  and  communicate  to  the  touch 
a  deceptiye  feeling  of  fluctuation,  so  that  they  are  apt  to 
be  confounded  wi&i  encysted  tumours.  Such  cases  are  as 
hopeless  as  medullary  tumour  of  the  eyeball. 

Mdanotic  tumour  in  the  orbit. 

Melanotic  tumours  haye  been  met  with  in  the  orbit, 
either  alone  or  in  conjunction  with  the  same  disease  in  the 
eyeball. 

Aneurism  by  anastomoM  in  the  orbit. 

Tumours  of  this  kind,  congenital  or  acquired,  occur  in 
the  orbit,  haying  either  had  their  origin  there,  or  being  an 
extension  of  the  disease  from  the  eyelids. 

The  characters  of  such  tumours  are  their  pulsation,  with 
whizzing  noise  in  the  head,  their  readily  becoming  dimi- 
nished by  pressure,  and  increased  by  excitement  of  the 
circulation. 

Treatment. — ^li^ature  of  the  common  carotid  artery  has 
been  performed  with  success  in  cases  of  this  disease ;  first 
by  Mr.  Trayers,  subsequently  by  Mr.  Dahymple  of  Norwich, 
and  others. 


True  aneurism  in  the  orbit. 

A  case  of  true  aneurism  of  both  ophthalmic  arteries  ter- 
minating fatally  has  been  recorded  by  Mr.  Guthrie. 
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CHAPTER  XI. 


INJUEIES   OF   THE    EYE. 


Section  I. — Injuries  of  the  Conjunctiva  and  Eyeball*. 

INJURIES  of  the   conjunctiva  FROM   INTRUSION   OF  FOREIGN 

bodies  into  the  oculo-palpebral  space. 

The  intrusion  of  foreign  bodies  into  the  oculo-palpebral 
space  of  the  conjunctiva,  their  removal  and  the  applications 
necessary  in  the  first  instance  have  been  above  treated  of 
(p.  49,  et  seq.).  Here  the  injury  occasioned,  and  its  treat- 
ment come  to  be  considered. 


Mechanical  injuries. 

The  inflammation  which  supervenes  on  the  mechanical 
irritation  or  injury  done  to  the  conjunctiva,  by  the  intrusion 
of  foreign  bodies  into  the  oculo-palpebral  space,  or  by  simple 
woimds  or  abrasions  of  the  membrane  by  whatever  means 
produced,  differs  very  much  in  different  cases,  both  as  to 
seat  and  as  to  nature  and  severity.  Sometimes  the  inflamma- 
tion is  confined  to  the  conjunctiva,  sometimes  it  is  internal; 
sometimes  less,  sometimes  more  severe,  and  that  irrespective 
of  the  severity  of  the  injury.  When  conjunctival,  the 
inflammation  may  present  the  scrofulous  character  or  it 
may  be  puro-mucous. 

These  differences,  though  they  may  be  determined  in  some 
degree  by  the  nature  of  the  injury,  depend  also  very  much 
on  the  age  and  constitution  of  the  patient. 

Treatment. — See  Traumatic  Ophthalmia,  p.  165,  et  seq. 

*  Effusion  of  blood  under  the  conjunctiva  or  within  the  eyeball, 
which  not  unfrequently  occurs  in  those  injuries,  is  above  conudered 
under  the  head  oi  Hofnophthalmtu,  pp.  204,  et  seq. 
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It  is  to  be  here  observed  that  a  certain  degree  of  inflam- 
matory congestion  is  excited  by  an  injury,  and  will  continue 
until  the  healing  process  is  completed,  being  a  necessary 
condition  for  the  supply  by  exudation  of  the  lymph  neces- 
sary for  that  purpose  (p.  55).  It  is  vain,  therefore,  as  well 
as  improper  to  attempt  the  resolution  of  this  due  degree  of 
inflammation.  It  is  only  to  moderate  undue  inflammatory 
action  that  interference  is  called  for.  The  distinction  be^ 
tween  due  and  undue  must  be  learned  by  experience  under 
the  guidance  of  the  principles  previously  laid  down. 


Chemical  injuries. 

According  to  their  degree  of  concentration,  and  the  length 
of  time  they  have  been  allowed  to  remain  in  the  eye,  bo£es 
chemically  active  may  simply  excite  more  or  less  severe  in- 
flammation, internal  as  well  as  external ;  or  may  at  once 
produce  very  material  organic  injury,  which  is  of  course 
also  foUowea  by  inflammation. 

That  the  conjunctiva  can  bear  a  great  deal  in  this  way  is 
proved  by  the  strong  irritants, — such  as  nitrate  of  silver 
ointment  or  even  nitrate  of  silver  in  substance, — ^frequently 
appUed  to  it  by  way  of  treatment,  and  bv  the  circimistance 
that  melted  pitch,  tallow,  and  even  lead,  have  fallen  into  the 
eye,  without  any  bad  ultimate  nesult.  In  some  cases,  how- 
ever, the  effects  of  the  action  of  such  agents  are  both  severe 
and  destructive. 

The  chemical  agents,  the  intrusion  of  which  into  the  eye 
not  unfrequently  occmr,  are  lime,  mineral  acids,  and  tne 
like,  or  burning  hot  substances. 

Lime. — According  as  it  is  in  the  state  of  quick  lime, 
slaked  lime,  or  mortar,  and  according  to  the  quantitjr  in- 
truded into  the  eye,  and  the  length  of  time  it  has  lain  tnere, 
so  will  be  the  extent  of  the  injmry. 

Quick  lime  is  very  fatal  to  the  eye.  Not  only  is  the  epi- 
thelium of  the  conjunctiva  and  cornea  immediately  decom- 
posed, but  their  proper  substance  may  be  more  or  less  com- 
pletely destroyed,  and  the  eye  for  ever  rendered  useless. 

Slated  lime  does  not  produce  such  immediate  mischief. 
The  conjunctiva  and  cornea  are  rendered  thickened,  and  of 
an  opaque  white  appearance  from  decomposition  of  their 
epithehum,  wherever  they  have  been  directly  acted  on  by 
me  caustic.     Sloughs  of  the  conjuncti^®.  tcl^^  \ife  i<2fcisiS5&u^ 
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and  thrown  off,  leaving  the  sderotioa  or  tarsal  eartfla(^ftl 
posed,  as  the  case  may  be.  I 

The  conjunctiva  is  white  at  the  plaoes  where  the  lim  ^1 
acted  most  severely  elsewhere, — it  presents  vascular  iaM 
tion  and  small  spots  of  extravasation  of  blood.  The  eflil 
junctiva  is  of  a  peculiar  red  and  white  marbled  appeuaft  I 

The  decomposed  epithelium  peds  off  in  opaque  lUil 
flakes.  Over  the  cornea,  it  first  rises  in  a  blister,  and  ili| 
it  has  peeled  off,  the  proper  substance  is  left  8mooth,tol 
somewhat  opaque,  and  vessels  soon  form  in  it.  I 

When  the  cornea  has  been  implicated,  if  the  action  <i  I 
the  lime  have  not  extended  to  its  proper  substance,  ui\ 
if  the  inflammation  which  follows  is  moderate,  as  the  efi- 1 
thelium  is  regenerated,  the  transparency  of  the  cornea  mi;  I 
be  gradually  restored  in  a  greater  or  less  degree,  but  nsti  I 
laiit^  of  it  will  probably  remain.  I 

If  the  lime  have  acted  more  deeply,  or  if  severe  into  I 
mation  has  ensued,  the  cornea  may  never  again  become  deft  I 

Stdphurie  acid. — ^This  has  be^  sometmies  thrown  into  1 
the  eyes  of  persons  with  the  criminal  intention  of  destroyiof  I 
siffht  In  such  cases,  besides  the  injury  to  the  fieuse  and  e#  I 
lids,  the  conjunctiva  appears  almost  scarred,  being  wluto,  l 
soft  and  swoilen.  It  anerwards  peels  off,  while  the  conM  I 
rapidly  becomes  disorganized  by  infiltration  of  pus,  uleot 
tion,  and  sometimes  sloughing. 

Though  the  immediate  effects  of  the  injury  may  not  be  to 
such  an  extent  as  the  above,  Br.  Mackenzie  remarics  thit 
dangerous  svmptoms,  such  as  onyx  and  iritis,  are  i^  to 
occur  in  such  cases,  weeks  after  the  receipt  of  the  iiyuiy. 

Symblepharon,  either  mediate  or  immediate,  and  to  i 
greater  or  less  extent,  is  a  common  effect  of  ii\juiy  of  tk 
conjunctiva  by  caustic  substances.  The  correspondmg  vat- 
faces  of  the  eyeball  and  evelid  having  been  left  raw  by  ott- 
rosion,  ulceration,  or  sloughing,  readily  imite,  and  that,  no^ 
withstanding  every  effort  of  the  surgeon  to  prevent  it 

Burning  hot  9ubstances. — ^Bums  blister  the  ooi^junctin 
and  cornea,  and  sometimes  excite  very  destructive  inflam- 
mation. 

When  gunpowder  is  exploded  against  the  eye,  besides  the 
bum  which  takes  place  by  the  name  and  the  gfrains  in  a 
state  of  ignition  which  are  projected  against  the  omn, 
unexploded  grains,  when  the  gunpowder  has  been  oonmied 
as  in  a  flask,  are  apt  to  be  projected  against  and  to  fix  in  the 
skin  of  the  eyelids,  the  conjunctiva,  and  the  cornea. 
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Treatment— The  removal  of  caustic  or  burning  hot  sub- 
"  stances,  whether  solid  or  fluid,  and  grains  of  gunpowder, 
and  the  treatment  in  the  first  instance,  have  been  above 
"  considered  (p.  51). 

To  moderate  the  inflammatory  reaction  as  much  as  possi- 

?  ble,  the  patient  must  be  kept  at  rest,  and  his  bowels  opened ; 

blood  should  be  abstracted  by  venesection  or  leeches,  and 

*  the  eye  covered  with  cold  lotions. 

'        The  inflammation  which  supervenes  must  be  treated 

*  according  to  its  nature  and  severity.    Most  commonly  the 
inflammation  is  puro-mucous  conjunctivitis. 


INJURIES  OF  THE   EYEBALL  AND  ITS  FBOPSB  TUNICS. 


Concussion  of  the  eyebaU, 

Amaurosis  is  a  not  unfrequeut  consequence  of  even  very 
slight  blows  on  the  eyeball,  with  or  witnout  any  visible  in- 
jury of  the  organ 

^lows,  contusions,  and  wounds  of  the  eyebrow  and  mar- 
gin of  the  orbit,  without  any  visible  iiyury  of  the  eyeball, 
may  also  occasion  amaurosis.  In  such  cases  the  amaurosis 
is  considered  to  be  owing  to  concussion  of  the  retina  (p.  356), 
though  most  probably  to  extravasation  of  blood. 

As  in  wounds  of  me  eyebrow,  the  flrontal  branch  of  the 
fifUi  nerve  is  often  injured,  the  opinion  has  been  entertained, 
that  the  amaurosis  is  in  some  manner  connected  with  that 
injury  rather  than  concussion.  Although  this  can  scarcely 
be  admitted  as  regards  amaurosis  immediately  consequent 
on  the  injury,  it  is  by  no  means  unlikely  that  mjury  oi  the 
fiflli  nerve,  by  determining  slow  internal  ophthalmia,  may 
prove  a  cause  of  the  amaurosis,  which  sometimes  comes  on 
subsequently  to  the  injuiy. 

Treatment. — For  the  treatment  of  the  amaurosis  from  con- 
cussion of  the  eyeball,  see  p.  359. 

The  effect  of  a  blow  on  the  eye  may  be  evident  internal 
inflammation  with  amaurosis,  probably  from  extravasation 
of  blood  implicating  the  retina.  A  man  received  a  box  on 
the  eye :  when  seen  a  few  days  after,  there  was  foimd  circum- 
comeal  injection,  both  sclerotic  and  coniunctival ;  the  co- 
lour of  the  ins  changed,  and  the  p\x]^i\.  ^^sdubdu  1^^  ^^sv£^ 
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not  recognize  a  person,  but  could  just  see  that  then 
something  before  him. 

Venesection  to  ^xij.,  and  one  grain  of  calomel  three  tii0 
a  day,  were  ordered. 

A  few  days  after,  the  inflammation  was  much  dinmushei 
and  the  sight  so  far  improved  that  the  patient  could 
recognize  a  person  before  him. 

Contused  wounds  of  the  eyehaU. 

The  eyeball  bears  simple  incised  wounds  very  well,  boi 
not  contused  wounds.  Injuries  of  this  kind,  in  fiict, « 
very  dangerous. 

in.  injuries  of  the  eyeball  irom  contused  woimds,  oe» 
sioned,  for  example,  by  small  shot,  fragments  of  percuaskv 
caps,  &c.,  striking  it,  with  or  without  penetrating  into  ifc 
interior,  if  blindness  from  attending  concussion  should  not 
be  the  immediate  effect,  it  will  genemUy  be  eyentually  oc» 
sioned  by  the  destructive  internal  infifammation  which » 
pervenes.  But  in  addition  to  this,  the  uninjured  eye  is,  tf 
above  shown  (p.  166),  very  prone  to  become  sunilarly  affected 
with  internal  inflammation. 

Treatment. — See  Traumatic  Ophthalmia  (p.  166,  et  seq). 


Injuries  of  the  cornea. 

Foreign  bodies  imbedded  in  the  cornea. — ^The  removal  of 
foreign  bodies  adhering  to  the  surface  of  the  cornea,  or  iin- 
bedded  merely  in  its  conjunctival  layer,  has  been  abow 
treated  of.  Here  foreign  bodies  imbeaded  in  the  substance 
of  the  cornea  fall  to  be  considered. 

Chips  of  pure  metal,  splinters  of  glass,  stone,  hard  wood, 
and  the  like,  projected  against  the  eye,  often  stick,  more  or 
less  deeply,  in  the  cornea,  or  even  whoUy  penetrate  it,  and 
lodge  in  the  interior  of  the  eye.  If  a  part  of  the  foreign 
body  remains  projecting,  very  great  irritation  ensues,  but  if 
the  body  has  simk  fairly  in  the  substance  of  the  cornea,  it 
may  produce  httie  reaction,  or,  becoming  enveloped  in  a 
capsule  of  lymph,  may  cease  to  be  a  cause  of  irritation,  and 
the  inflammation,  to  which  it  has  given  rise,  subside ;  the 
cornea  at  the  part  remaining  opaque.  More  frequ^tly, 
however,  ulceration  of  the  cornea  takes  place  around  t^ 
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ibreign  body,  wliich  thus  becomes  loose  at  the  bottom  of  the 
ulcer,  requiring  but  a  touch  for  its  detachment. 

When  a  chip  of  pure  iron  sticks  in  the  cornea,  and  is 
allowed  to  remain  any  time,  it  becomes  oxidated,  and 
tinges  the  adjacent  cornea  of  a  brown  colour. 
'  If  any  part  of  a  foreign  body  which  has  penetrated  the  sub- 
stance  of  the  cornea  projects,  it  is  to  be  seized  with  a  forceps 
and  drawn  out;  but  if  it  does  not  project,  it  is  necessary  to 
use  a  pointed  instrument,  such  as  a  large  and  rather  blunt 
cataract  needle  for  its  dislodgement.  In  doing  this,  great 
care  should  betaken  not  to  cause  any  abrasion  of  the  cornea, 
and  never  to  scrape  it,  with  the  intention  of  removing,  for 
instance,  the  brown  speck  left  by  the  oxidation  of  a  frag- 
ment of  iron — such  a  speck  it  is  well  not  to  interfere  with. 

When  the  foreign  body  is  irregular  in  shape,  and  has 
penetrated  the  cornea  obhquely,  and  to  some  extent,  it  may 
be  necessary  to  make  an  incision  with  a  cataract  knife,  so 
as  to  expose  the  body,  which  is  then  to  be  seized  with  a  for- 
ceps, or  turned  out  with  the  spatula. 

It  is  to  be  observed,  that  when  a  foreign  body  cannot  be 
readily  got  at,  attempts  at  extraction  should  not  be  con- 
tinued too  long,  for  more  injury  may  result  from  this  than 
from  the  presence  of  the  foreign  body.  By-and-by,  it  will 
become  loose,  and  may  then  be  more  easily  extracted. 

Abrasions  of  the  cornea. — Though  the  surface  of  the  cor- 
nea may  be  touched  without  inconvenience,  a  sudden  wipe 
on  it,  with  a  handkerchief,  for  instance,  causes  considerable 
uneasiness,  lacrymation,  and  intolerance  of  light  for  a  time. 

Abrasion  of  the  cornea  is  sometimes  produced  by  a 
scratch  of  the  finger  nail,  or  by  awkward  attempts  to  re- 
move a  foreign  body ;  or  it  is  the  result  of  a  stroke  with  a 
twig,  or  with  an  ear  of  com,  an  accident  to  which  reapers 
are  much  exposed. 

Punctured  and  incised  wounds  of  the  cornea. — The  punc- 
ture or  incision  made  in  the  cornea  in  operations  generally 
heals  soon  and  kindly ;  and  even  wounds  produced  by  acci- 
dent sometimes  heal  beyond  expectation,  though  they  are 
not  unfrequently  followed  by  severe  and  destructive  inflam 
mation.  Such  a  result  is  readily  accounted  for  by  the  con- 
tusion of  the  whole  eye  attending  the  accident,  by  the  irre- 
gularity of  the  woimd,  perhaps  a  bad  state  of  health  at  the 
time,  and  not  unfrequently  by  the  neglect  with  which  the 
case  is  apt  to  be  treated  at  first. 

The  immediate  efiect,  in  cases  of  penetrating  wounds  of 
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the  cornea,  is  escape  of  the  aqueous  humour,  and,  some- 
tunes,  protrusion  of  the  iris.  It  is  this  latter  circumstance, 
when  it  occurs,  which  constitutes  the  principal  difficulty  of 
the  case,  for  the  mere  wound  of  the  cornea  may  heal,  and 
the  aqueous  humour  be  renewed  in  from  thirty-six  to  forty- 
eight  hours.  Even  when  the  accident  is  q^uite  recent,  it  is 
seldom  we  succeed  in  returning  the  iris  to  its  natural  posi- 
tion— ^never,  if  but  a  few  hours  have  elapsed. 

If  the  iris  be  but  slightly  engaged  m  the  wound  of  the 
cornea,  and  if  this  be  towards  &&  circumference,  the  first 
thing  to  be  tried  is  rubbing  the  upper  eyelid  over  the  cornea, 
and  then  suddenly  opening  the  eye  to  a  bright  light.  The 
tendency  of  the  pupil  to  contract  being  thus  excited,  disen- 
gagement of  the  iris  from  the  woimd  of  the  cornea  is  ex- 
pected to  follow.  This  proceeding  may  be  repeated  along 
with  attempts  to  push  the  iris  back  into  its  place  with  8 
blimt  probe.  But,  of  coiurse,  all  of  this  would  be  useless  if 
the  iris  were  at  all  strangulated  in  the  wound  of  the  cornea 

If  the  wound  of  the  cornea  be  nearer  the  centre,  and  if  it 
be  the  pupiQary  portion  of  the  iris  which  is  prolapsed,  dila- 
tation of  the  pupil  by  belladonna,  prejudicial  in  the  former 
case,  may  be  tried  in  this,  along  mm  rubbing  the  eyelid 
over  the  cornea. 

In  regard  to  exciting  the  pupil  to  contract  or  dilate,  it  is 
to  be  remarked,  that  though  the  contractile  power  of  the  iris 
appears  very  considerable  while  supported  by  the  aqueous 
Jiumour,  it  becomes  almost  null  when  this  is  removed,  in 
consequence  of  the  resistance  of  its  own  weight,  and  the 
pressure  of  adjacent  parts,  to  say  nothing  of  its  engagement 
m  a  wound  of  the  cornea. 

J£  protrusion  of  the  iris  be  evidently  kept  up  by  the 
aqueous  humour  pressing  it  forward,  this  should  be  eva- 
cuated by  puncture. 

If  the  attempts  to  return  the  iris  have  failed,  and  if  the 
case  be  still  recent,  the  protruding  iris  should  be  snipt  off 
with  scissors,  especisJly  if  it  be  the  pupillary  edge,  and  then 
friction  employed  as  before.  By  this  proceedmg  we  may 
preserve  the  cornea  entire,  though  with  a  pupil  large  and 
irregular.  By  leaving  the  iris  protruded,  synechia  anterior 
and  contracted  pupil,  with  opacity  of  the  cornea  to  a  greater 
or  less  extent,  if  not  partial  staphyloma,  inevitably  result. 

If  some  time  has  already  elapsed  since  the  accident,  the  case 
falls  iuto  the  category  of  ophthalmia,  attended  by  penetrating 
ulceration  of  the  cornea,  and  protrusion  of  the  ins. 
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A  penetrating  wound  of  the  cornea,  close  to  its  margin, 
sometimes  closes  by  the  conjunctiva  alone  healing  over  it, 
while  the  proper  substance  of  the  cornea  remains  ununited. 
The  consequence  is,  the  aqueous  humour  elevates  the  con- 
junctiva in  the  form  of  a  vesicle.  This  state  of  parts  is 
cailed/istula  corneaB,  and  must  he  distinguished  from  hernia 
comesB  and  partial  staphyloma. 

After  snipping  off  the  elevated  conjunctiva,  the  orifice  in 
the  proper  substance  of  the  cornea,  leading  into  the  anterior 
chamber,  is  to  be  touched  freely  with  the  lunar  caustic 
pencil. 

Treatment  of  inflammation  excited  by  injury  of  the  cornea. 
— The  inflammation  may  be  very  slight,  and  readily  subside 
by  rest,  cold  lotions,  ana  antiphlogistics. 

The  result  of  injury  of  the  cornea,  however,  even  when 
trifling  in  degree,  is  not  always  so  sUght.  The  inflamma- 
tion is  sometimes  severe,  obstmate,  and  dangerous,  involv- 
ing not  only  the  cornea  itself,  but  also  other  parts  of  the 
eye,  both  external  and  internal.  The  membrane  of  the 
aqueous  humour  is  particularly  liable  to  suffer ;  and  iritis 
on  the  one  hand,  and  inflammation  of  the  proper  substance 
of  the  cornea,  ending  in  purulent  infiltration,  on  the  other, 
are  not  unfrequent  compUcations. 


Inflammation  from  abrasion  of  the  cornea, 

A  severe  form  of  inflammation  is  often  met  in  conse- 
quence of  abrasion  of  the  cornea,  though  a  similar  inflam- 
mation oft«n  arises  from  other  injuries  of  the  cornea.  The 
patient  presents  himself  to  the  surgeon  with  the  cornea 
muddy,  the  iris  discoloured,  and  pupH  contracted,  with  con- 
siderable conjunctival  and  sclerotic  injection,  such  as  is  seen 
in  catarrho -rheumatic  ophthalmia  (p.  131,  et  seq.).  These 
objective  symptoms  are  accompanied  by  fever,  severe  cir- 
cumorbital  or  temporal  pain,  aggravated  at  night,  and  dim- 
ness of  vision. 

K  the  inflammation  be  allowed  to  run  on,  or  if  treatment 
fail  to  arrest  its  progress,  purulent  infiltration  of  the  cornea, 
hypopyon,  and  effusion  of  lymph  into  the  pupil,  may  take 
place  singly  or  together.  The  ultimate  resiut  is  loss  of  the 
eye,  either  by  the  bursting  of  the  cornea  and  the  formation 
of  staphyloma,  or  by  atrophy. 

In  such  a  case  mercury  is  our  principal  remedy,  after  the 
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abstraction  of  blood  The  extent  to  which  venesectioD 
should  be  carried  ought  to  be  carefully  regulated  Ir^  the 
circumstances  of  the  case ;  it  is  not  to  he  dreaded  too  much 
on  the  one  hand,  nor,  on  the  other,  pushed,  hy  repetition, 
too  far.  The  pupil  is  to  be  kept  dilated  hy  beUadoimi 
lotion  or  the  solution  of  atropine ;  and  when  the  progress  of 
the  inflammation  is  arrested,  the  exhibition  of  bark,  as  a 
general  remedy,  and  the  application  of  the  drops  of  the 
bichloride  of  mercuir  with  vinum  opii  (p.  40)  as  a  local 
remedy,  will  powerfully  promote  the  cure. 

A  woman,  set.  46,  received  an  injury  of  the  left  eye  firom 
her  husband's  finger  being  thrust  into  it.  On  the  second 
day  after  the  surface  of  the  cornea  was  found  abraded,  and 
^ere  was  considerable  conjunctival,  together  with  some  cir- 
cumcomeal  sclerotic  injection.  The  ids  was  somewhat  dis- 
coloured and  the  pupil  contracted. 

The  patient  complained  of  great  pain  in  the  eye  over  the 
eyebrow  and  in  the  temple,  of  the  same  side,  and  in  ad^tion 
pain  still  more  severe  over  the  eyebrow  of  the  opposite  side: 
the  pain  shot  to  the  back  of  the  head. 

Calomel  (gr.  iij.)  and  Dover's  powder  (gr.  viij.)  were  or- 
dered to  be  taken  at  bed-time,  and  black  draught  next  morn- 
ing; after  that,  calomel  (gr.  j.)  and  Dover's  powder  (gr.  ij.) 
three  times  a  day.  The  bdladonna  lotion  to  be  used  ror 
fomenting  the  eye  with. 

Under  this  treatment  improvement  took  place,  and  I  saw 
nothing  more  of  the  patient  for  a  month,  when  she  returned 
complaining  that,  three  nights  before,  she  awoke  with  dread- 
ful pain  in  the  left  eye  and  temple  and  across  to  the  other 
side.  On  examination,  I  found  conjunctiva]  and  sclerotic 
injection,  with  a  small  ulcer  nearly  in  the  middle  of  the 
cornea;  the  iris  discoloured  and  the  pupil  somewhat  con- 
tracted. She  was  suffering  sharp  paiu  m  the  eye,  apparentiy 
from  the  ulcer  of  the  cornea ;  dso,  circumorbital  and  tem- 
poral pain  extending  from  the  left  to  the  right  side. 

Venesection  was  ordered  and  a  repetition  of  the  calomel 
and  Dover's  powder  at  bed-time,  with  black  draught  next 
morning,  and  after  that  calomel  (gr.  j.)  and  opium  (gr.  }). 
three  times  a  day. 

She  bore  the  abstraction  of  Jxij.  of  blood  well. 

On  the  third  day  after  this,  5ie  report  was — "  Eyes  almost 
well  to-day." 

A  man,  set.  45,  was  under  my  care,  a  year  and  a  half  ago, 
on  account  of  an  injury  to  the  left  eye,  occasioned  by  an 
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infant  thrusting  its  finger  into  it,  and  abrading  the  cornea, 
and  on  which  inflammation  of  a  catarrho-rheumatic  character 
supervened. 

A  week  ago  he  suffered  a  similar  injury.  This  has  been 
followed  by  similar  symptoms.  The  vascular  injection  of 
the  eye  is  slight,  but  uie  circumorbital  pain  is  very  severe. 

Is  subject  to  and  now  suffering  from  rheumatism. 

To  take  calomel  (gr.  iij.)  and  Dover's  powder  (gr.  x.)  to- 
night, and  black  draught  to-morrow  morning. 

Two  days  after  this,  the  eyes  were  found  much  better.  No 
marked  vascularity,  and  cu*cumorbitaI  pain  gone,  merely 
some  slight  prickmg  pain  over  the  eye.  The  rheumatic 
pains  principally  confined  to  the  head  now.  To  take  the 
alkaline  colchium  mixture. 

A  boy,  8Bt.  5.  The  finger  of  an  infant  was  accidentally 
thrust  mto  his  right  eye.  On  examination  the  indented 
mark  of  the  finger  nail  was  observed  about  the  middle  of  the 
cornea,  the  pupil  was  considerably  contracted,  there  was 
great  intolerance  of  light.  The  child  did  not  complain  much 
of  pain. 

Two  leeches  to  the  eye  were  ordered,  and  a  powder  con- 
sisting of  hydrarg.  c.  creta  and  rheubarb. 

When  the  patient  was  next  seen,  the  eye  was  found  much 
better,  the  vascularity  diminished,  the  intolerance  of  light 
less,  and  the  pupil  no  longer  so  much  contracted 

Foreign  bodies  in  the  aqueous  chambers. 

Foreign  bodies  may  penetrate  right  through  the  cornea 
and  remain  lodged  in  the  anterior  chamber,  often  at  the 
same  time  sticmng  in  the  iris  or  crystalline.  Eyelashes 
have  in  several  instances  been  driven  in  through  a  wound 
of  the  cornea :  some  of  these  cases  have  been  described  as 
examples  of  development  of  hairs  within  the  eye. 

K  the  wound  in  the  cornea  be  large  enough,  an  attempt 
may  be  made  to  extract  the  foreign  body  through  it  by 
means  of  the  small  hook  delineated  at  page  258,  or  forceps 
at  page  266.  K  not  large  enough,  and  if  so  placed  that  en- 
largement of  it  would  not  be  advisable,  a  clean  section  of 
the  cornea  near  its  margin  should  be  made  of  the  necessary 
size,  and  on  the  side  where  it  appears  the  foreign  body  will 
admit  of  being  most  readily  seized.  It  sometimes  happens 
that,  on  section  of  the  cornea,  the  foreign  body  escapes 
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along  with  the  aqueous  humour,  when  this  has  not  been 
previously  evacuated. 

Foreign  bodies,  though  not  extracted,  minr  cease  to  cause 
irritation  by  becoming  inclosed  in  a  capsule  rormed  of  lymph 
deposited  around  them ;  or,  in  the  case  of  small  particles  of 
iron  or  steel,  as  the  point  of  a  cataract  knife  or  needle  acci- 
dentally broken  off  during  operation,  they  may  become  oxi- 
dized and  dissolved. 

A  lad,  ffit.  14,  seven  or  eight  years  ago  accidentally  thmst 
a  small  shoemaker's  knife  into  the  right  eye  at  the  upper 
and  outer  edge  of  the  cornea.  The  wound  implicatea  the 
sclerotica  and  extended  hal^ay  across  the  cornea.  The 
lens  had  been  wounded,  and  prolapsus  iridis  taken  place. 
On  examination,  the  iris  was  found  dragged  up  towards  the 
cicatrice,  behind  which  the  contracted  pupil  was  partly  hid. 
By  looking  from  below  a  piece  of  opaque  capsule  in  the 
pupil  could  be  seen.  The  iris  was  tremulous  and  on  the 
anterior  surface  of  its  lower  part  there  layan  eyelash  diverted 
from  above,  downwards  ana  inwards.  The  rormer  free  ex- 
tremity of  the  hair  appears  to  be  implicated  in  the  cicatrice, 
and  the  root  part  is  that  which  is  directed  downwards  and 
inwards  to  within  one-twentieth  of  an  inch  of  the  ciliaiy 
margin  of  the  iris.  The  little  black  point  of  the  bulb  and 
the  white  part  above  were  still  quite  appreciable.  The  hair 
was  of  the  same  colour  as  the  existing  eyelashes,  except  that 
it  was  rather  redder.  It  shook  with  every  motion  of  the  iris. 
The  eyeball  as  a  whole  was  enlarged  and  vision  quite  gone. 

In  a  man  who  had  five  or  six  years  before  had  a  piece  of 
percussion  cap  projected  into  his  eye,  I  found  it  attached 
to  the  iris,  near  the  pupillary  margin,  by  lymph  without 
causing  any  irritation.  The  capsule  of  the  lens  had  been 
wounded  and  the  lens  absorbed. 

Foreign  bodies  which  have  penetrated  through  the  cornea 
into  the  lens  or  deeper,  may  sometimes  be  got  hold  of  through 
the  still  open  and  suppurating  wound  and  extracted. 

Injuries  of  the  iris  and  pupil. 

Along  with  the  cornea,  ciliary  body,  and  other  parts  of 
the  eye,  the  iris  may  be  implicated  in  punctured,  incised,  and 
lacerated  wounds. 

By  smart  strokes  on  the  eye,  the  iris  is  apt  to  be  separated 
from  its  ciHary  attachment. 
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The  iris  may  be  lacerated  across  in  its  whole  breadth,  and 
at  the  same  time  separated  to  a  greater  or  less  extent  from 
its  ciliary  attachment. 

Great  and  irreg^ar  dilatation  of  the  pupil  sometimes  oc- 
curs, from  the  iris  being  on  one  side  wholly  displaced  to 
behind  the  sclerotica. 

All  these  injuries  may  be  attended  with  more  or  less  effu- 
sion of  blood  and  impaired  vision. 

Such  injuries,  it  will  be  observed,  are  similar  in  their 
nature  to  those  inflicted  either  accidentally  or  intentionally 
in  various  operations  on  the  eye,  or  which  occur  in  disease 
as  above  described. 

Thus  when  an  opening  is  made  in  the  iris,  it  gapes  and 
remains  as  a  false  pupil.  When  the  iris  is  separated  at  some 
part  of  its  ciliary  circumference,  the  result  also  is  a  false 
pupil.  When  the  iris  is  torn  across  there  is  produced  a 
state  resembling  coloboma  iridis.  Lastly,  when  the  iris  is 
displaced  on  one  side  to  behind  the  sclerotica,  so  as  no 
longer  to  be  visible  through  the  cornea,  a  state  of  pupil  is 
presented  similar  to  that  which  often  occurs  in  posterior  in- 
ternal ophthalmia  and  choroid  staphyloma. 

Prognosis  and  treatment. — See  Traumatic  Ophthalmia. 

Injuries  of  the  crystalline  body. 

The  crystalline  body  is  liable  to  suffer  from  two  kinds  of 
injuries.  It  may  be  directly  wounded  by  a  foreign  body  or 
instrument  which  has  penetrated  the  eyeball;  or  it  may 
have  its  connexions  so  broken  up  in  consequence  of  a  blow 
upon  the  eye  or  its  neighbourhood,  that  it  becomes  opaque. 
In  this  latter  case  the  capsule  may  or  may  not  be  binrst. 

Woimds  of  the  crystalline  body,  even  when  simply  punc- 
tured or  incised,  give  rise  generally,  though  not  invariably, 
in  the  human  eye  to  lenticular  opacity,  and  oft»n  to  more 
or  less  capsular  opacity  in  the  seat  of  the  wound.  After  a 
wound  or  rupture  of  the  capsule,  the  soft  exterior  part  of 
the  lens  is  sometimes  seen  to  ooze  out  in  the  form  of  a  semi- 
opaque  flock. 

The  wound  of  the  capsule  may  unite  and  the  opaque  lens 
remain;  but  when,  by  reason  of  its  extent,  the  wound  does 
not  close,  the  lens  is  gradually  dissolved,  and  disappears,  as 
afl»r  the  operation  for  cataract  by  division.  In  such  a  case 
the  injury  is  both  bane  and  antidote. 
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The  wound  of  the  eye,  of  which  that  of  the  crystalline  is 
merely  a  part,  is  usually  followed  hy  an  attax;k  of  internal 
inflammation,  sometimes  very  severe  and  destructive.  This 
may  take  place  even  after  needle-operations  for  cataract,  in 
which  the  wound  is  as  simple  as  possible.  The  membrane 
of  the  aqueous  humour  and  the  iris  are,  in  the  least  compli- 
cated c£Lses,  the  parts  commonly  most  affected ;  and  the  con- 
sequence is,  effusion  of  lymph  mto  the  pupil. 

Sometimes  a  wound  of  the  capsule  is  followed  by  dislo- 
cation of  the  lens,  an  accident  which  occasionally  happens 
during  needle  operations  for  cataract.  The  capsule  may 
also  be  burst  by  a  blow,  and  the  lens  forced  out  or  its  sitoa- 
tiou. 

The  extent  to  which  the  crystalline  is  removed  from  its 
place  has  been  found  to  vary  in  different  instances.  It  may 
be  merelv  so  far  separated  from  its  connexions,  as  to  press 
the  iris  forward,  and  thus  obliterate  the  posterior  chamber 
and  diminish  more  or  less  the  anterior,  or  it  may  be  entirely 
dislocated  into  the  anterior  chamber.  Gases  again  have 
been  met  with  in  which  the  lens  has  escaped  through  a 
breach  in  the  cornea,  from  a  blow,  or,  having  been  forced 
through  a  laceration  in  the  sclerotica,  has  been  found  lying 
underneath  the  conjunctiva. 

The  capsule  may  accompany  the  dislocated  lens ;  but  this 
will  seldom  be  the  case  in  a  previously  healthy  eye,  because 
the  connexions  of  the  capsule  are  everywhere  so  close.  But 
it  sometimes  happens,  that  the  connexions  of  the  capsule 
having  gradually  become  dissolved  in  consequence  of  some 
slow  morbid  action  in  the  interior  of  the  eye, — the  result, 
sometimes,  of  no  particular  cause,  sometimes  of  a  blow  pre- 
viously received — the  slightest  concussion  is  sufficient  to 
cause  dislocation  of  both  it  and  the  lens.  In  such  a  case, 
as  a  dissolved  state  of  the  vitreous  body  is  a  frequent  con- 
comitant change,  the  dislocated  crystalline  may  fall  back 
into  it,  or  through  the  pupil  into  the  anterior  chamber. 
Sometimes  the  connexions  of  the  crystalline  not'  being 
wholly  broken  up,  it  remains  in  sitUy  but  is  tremulous ;  or 
it  is  retained  at  some  part  of  its  circimiference  merely,  and 
there  moves  as  a  door  on  its  hinges. 

A  dislocated  crystalline  very  generallv  becomes  opaque, 
but  not  always ;  for  instances  are  related,  not  only  of  a  lens 
and  its  capsule,  but  also  a  lens  alone,  being  dislocated  into 
the  anterior  chamber,  and  remaining  there  for  some  time 
without  losing  transparency. 
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It  generally  happens  in  those  cases,  in  which  the  con- 
nexions of  the  crystalline  are  slowly  dissolved,  that  opacity 
also  takes  place.  This  is  called  cataracta  cystica;  and  as 
it  is  seen  bohbing  up  and  down,  or  floating  in  the  dissolved 
vitreous  humour,  the  epithets  tremulans  or  natatalis  are  some- 
times superadded.  A  cystic  cataract  may  occasionally  fall 
through  the  pupil  into  the  anterior  chamber,  and  again  slip 
back. — See  farfiier  on  this  subject  the  Section  on  Cataract 
Q).  236). 

Treatment. — ^Wounds  of  the  crystalline  body  are  not  of 
themselves  the  immediate  subject  of  treatment,  but  it  is  the 
internal  inflammation,  which  is  so  apt  to  result,  that  requires 
to  be  carefully  attended  to.  A  dislocated  lens  is  frequently 
the  cause  of  keeping  up  inflammation,  and  ought  to  be  ex- 
tracted ;  and  this,  even  though  there  should  be  no  irritation 
at  the  time,  if  from  its  hardness  it  is  not  likely  to  be  ab- 
sorbed ;  because,  acting  as  a  foreign  body,  it  is  apt  sooner  or 
later  to  give  rise  to  inflammatory  action. 

The  propriety  of  removing  a  lens  forced  out  of  the  eyeball 
through  a  rent  in  its  coats,  and  lying  under  the  conjunctiva, 
is  obvious,  but  interference  will  depend  on  the  existing  cir- 
cumstances of  the  case. 

A  sportsman,  aet.  49,  in  passing  over  a  stile  received  a 
stroke  on  the  cornea  from  a  reboimding  twig.  The  result 
was  some  degree  of  iritis.  When  he  consulted  me  I  detected 
opacity  of  the  lens,  but  no  rupture  of  the  capsule. 

A  countryman,  aet.  50,  in  passing  through  a  wood  received 
a  similar  stroke,  whereby  the  upper  part  of  the  capsule  was 
burst  and  the  lens  somewhat  displaced  upwards,  so  that  it 
pressed  on  the  iris.  In  this  case,  I  considered  it  advisable 
to  lacerate  the  capsule  more  freely  by  operation. 

A  boy,  set.  13,  suffered  a  similar  injury.  In  this  case,  the 
capsule  was  more  freely  lacerated  by  the  stroke.  The  lens 
became  opaque,  broke  up  of  itself,  and  was  quickly  absorbed. 
The  pupil  became  quite  clear.  The  iris  continued  Uvely. 
The  vision  as  good  as  it  ever  is  after  the  loss  of  the  crys- 
talline. 

A  man,  about  24  years  old,  was  hacking  wood,  when  a 
splinter  flew  up  and  struck  the  eye,  causing  a  penetrating 
wound  of  the  cornea,  next  its  lower  and  inner  margin.  The 
eflect  of  this  was  considerable  prolapsus  iridis,  and  inflam- 
matoiT  reaction.  The  lens  also  became  opaque,  but  the 
capsule  was  not  burst. 

A  man,  about  30  years  of  age,  healthy  but  not  strong. 
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in  attempting  to  take  a  nail  out  of  a  board  with  a  screw- 
driver, the  instrument  slipped  and  struck  his  right  eye ;  the 
result  was  that  his  spectacles,  which  he  had  ou  at  the  time, 
were  broken,  and  a  vertical  penetrating  wound  of  the  cornea 
inflicted.  As  appeared  afterwards,  the  capsule  of  the  ciys 
talline  lens  was  also  lacerated, — ^probably,  however,  in  con- 
sequence of  being  burst  by  the  blow  rather  than  directly 
wounded  by  the  instrument.  After  three  weeks  homoeopathic 
treatment  the  patient  came  under  my  care,  when  I  found 
the  eye  in  the  following  state : — 

There  was  a  large  quantity  of  lymph  on  the  posterior 
surface  of  the  cornea  in  the  situation  of  the  wound,  and 
thence  extending  into  and  filling  up  the  pupil.  The  pupil- 
lary margin  of  tiie  iris  at  its  outer  part  was  adheiTent  to  the 
cornea  in  the  situation  of  the  wound.  The  pupil(  being 
so  filled  with  lymph  the  state  of  the  lens  could  not  be  at 
first  ascertained. 

The  vascularity  of  the*  white  of  the  ^e  was  chiefly  limited 
to  circumcomeal  sclerotic  injection.  The  iris  was  of  a  deep 
green  colour. 

The  patient  had  sufiered  very  little  pain. 

A  nifl  of  calomel  gr.  ij.,  and  opium  gr.  i,  was  ordered  to 
be  taken  three  times  a  day,  and  the  eye  to  be  bathed  occa- 
sionally with  tepid  water. 

At  the  end  of  four  or  five  days,  the  mouth  had  become 
slightly  affected  by  the  mercury,  and  the  circumcomeal 
sclerotic  injection  and  greenness  of  the  iris  much  dimi- 
nished, whilst  absorption  had  so  far  cleared  away  the  lymph 
that  a  part  of  the  pupil  could  now  be  seen. 

The  report  four  days  after  the  last,  i.  e.  about  eight  days 
afi^r  the  commencement  of  the  allopathic  treatment,  states 
the  mouth  to  be  much  affected  by  the  mercury — the  natural 
colour  of  the  iris  re-appearing — and  the  lymph  on  the  pos- 
terior surface  of  the  cornea  and  in  the  pupil  still  further 
diminished  by  absorption,  so  that  more  of  the  pupil  was 
visible. 

The  pupil  was  found  somewhat  contracted  and  displaced 
inwards,  in  consequence  of  the  implication  of  the  outer  part 
of  the  pupiQary  margin  of  the  iris  in  the  wound  of  the 
cornea. 

Consistence  of  the  eyeball  natural. 

Perception  of  light  much  stronger. 

To  intermit  the  calomel  and  opium. 

According  to  the  next  report,  three  days  after  the  last, 
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i.  e.  about  eleven  days  from  the  commencement  of  the 
mercurial  treatment,  the  inflammation  was  still  diminish 
ing  and  the  absorption  of  lymph  so  far  advanced,  that  the 
pupil  was  now  cleared  of  it  so  as  to  allow  of  the  state  of  the 
lens  being  ascertained.  It  was  now  discovered  that  the 
capsule  had  been  lacerated  by  the  injury,  and  that  the  lens 
had  in  consequence  become  cataractous. 

Ten  days  after  the  last  report,  i.  e.  after  about  three 
weeks'  allopathic  treatment,  the  circumcomeal  sclerotic  red- 
ness almost  gone,  and  the  iris  nearly  of  its  natural  colour. 
The  woimd  of  the  cornea  healed  and  free  from  lymph.  The 
cataractous  lens  becoming  absorbed. 

Foiuleen  days  after  the  last  report  the  eye  looked  well. 
The  redness  of  the  white  of  the  eye  around  cornea  almost 
gone.  Iris  natural-looking,  with  the  exception  of  the  slight 
synechia  anterior ;  pupil  of  natural  size,  and  contracts  or 
(Elates  according  to  the  degree  of  light. 

Cataractous  lens  slowly  disappearing  by  absorption. 

Seven  weeks  after  the  last  report  the  lens  was  quite 
absorbed,  and  the  pupil  black.  Two  slight  points  of  ante- 
rior synechia,  one  at  the  lower  and  outer,  and  the  other  at  the 
upper  and  outer,  margin  of  the  pupil. 

Sees  very  well  with  a  cataract  glass. 


Wounds  of  the  sclerotica  and  posterior  segment  of  the 
eyeball. 

The  tunics  being  divided,  there  is  a  tendency  to  protrusion 
of  the  vitreous  body,  with  escape  of  its  fluid,  effusion  of 
blood,  and,  perhaps,  protrusion  of  the  internal  tunics,  and 
even  escape  of  the  lens. 

By  blows  on  the  eye,  the  sclerotica  but  not  the  conjunc- 
tiva, may  be  ruptured ;  besides  this,  there  is  necessarily 
more  or  less  serious  injiny  to  the  other  parts  of  the  posterior 
segment  of  the  eye,  such  as  extravasation  of  blood  within 
the  organ,  laceration  and  protrusion  of  the  internal  tunics, 
escape  of  vitreous  humours,  sometimes  of  the  lens,  which  is 
found  under  the  conjunctiva. 

Treatment. — ^Nothing  more  can  be  done  in  such  cases 
but  to  keep  the  patient  at  rest,  with  his  eyelids  closed,  and 
covered  with  cold  applications,  and  to  meet  inflammation  as 
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it  arises.  See  Traumatic  Ophthalmia.  The  eye  usually 
becomes  atrophic  in  such  cases. 

A  boy  was  struck  in  the  eye  by  an  arrow.  The  sclerotica 
was  pierced  behind  the  upper  and  inner  edge  of  the  cornea. 
Protrusion  of  the  ciliary  body  with  dragging  of  the  iris 
took  place.  The  inflammatory  reaction  which  followed  was 
not  very  severe.    The  eye  became  atrophic. 

A  woman,  aet.  80,  received  a  blow  on  the  right  eye.  There 
was  great  extravasation  of  blood  under  the  ocular  conjunc- 
tiva, so  that  it  was  raised  up  somewhat  like  chemosis  around 
the  cornea.  There  was  also  extravasation  of  blood  into  the 
aqueous  chambers,  so  that  the  iris  could  not  be  seen. 
Leeches  were  applied,  and  aperients  administered.  After 
which  the  pain  was  relieved,  and  absorption  of  the  efiused 
blood  commenced.  A  week  after  the  blood  had  so  far  dis- 
appeared from  the  aqueous  chambers  that  the  iris  and  pupil 
could  be  seen.  The  subconjunctival  ecchymosis  was  also 
removed  to  a  considerable  extent.  At  the  upper  part  of  the 
eyeball  the  conjunctiva  was  now  seen  to  he  elevated  by 
something  underneath.  This  was  probably  the  lens  burst 
through  a  rent  in  the  sclerotica,  especially  as  on  examining 
the  eye  catoptrically,  no  lenticular  images  were  seen.  The 
patient  did  not  agam  come  under  observation. 

The  yellowish  opaque  deposition,  sometimes  traversed 
by  blooavessels,  at  the  bottom  of  the  eye,  which  is  a  not 
imfreq[uent  result  of  injury  of  the  eyeball,  especially  of  its 
posterior  segment,  has  been  above  described  under  the  head 
of  non-malignant  tumours  (p.  210).  Sclerotic  staphyloma, 
atrophy  of  the  eyeball,  a  shrunk  state  of  the  same  nrom  loss 
of  humours  ana  the  like,  have  also  been  referred  to,  as  not 
unfrequent  eventual  consequences  of  injury  of  the  eyeball 
(pp.  190,  192,  198). 

Dislocation  of  the  eyeball. 

Foreign  bodies  forced  in  between  the  eyeball  and  the  wall 
of  the  orbit,  may  cause  protrusion  of  the  former.  The 
foreign  body  being  removed,  pressure  on  the  eyeball,  con- 
tinued, steaay,  but  gentle,  will  eifect  reduction  of  it ;  some- 
times with  a  jerk.  Vision,  which  had  been  lost  from  the 
stretching  of  the  optic  nerve  and  pressure  on  the  eyeball,  is 
on  reduction  sometimes  quite  restored. 
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Evulsion  of  the  eyehaU. 

The  eyeball,  with  a  portion  of  the  optic  nerve,  has  been 
completely  torn  out  of  its  socket  by  a  cart-wheel  going  over 
the  side  of  the  man's  head.  Kecovery  took  place.  The 
eyeball  may  be  blown  out  by  a  musket-shot. 


Section  II. — Injuries  of  the  Eyebrow  and  Eyelids. 
Contusiofiy  with  ecohymosis. 

The  effect  of  contusion  of  the  eyebrow  and  eyelids  is  at 
first  swelling,  which,  after  a  few  hours,  is  followed  by  ecchy- 
mosis  or  extravasation  of  blood  into  the  substance  of  the 
dermis,  causing  discoloration  of  the  parts,  or  what  is  called 
a  black  eye.  In  severer  cases  of  contusion,  there  is  effusion 
of  blood  mto  the  subcutaneous  cellular  tissue  also. 

Subconjunctival  ecchymosis  is  often  occasioned  at  the 
same  time  by  contusion  of  the  eyebrow  and  eyelids.  Ex- 
travasation of  blood  may  even  taken  place  into  the  orbital 
cellular  tissue,  occasioning  some  degree  of  exophthalmus. 

Treatment. — If  there  is  effusion  of  blood  into  the  sub- 
cutaneous cellular  tissue,  it  is  to  be  evacuated  by  puncture. 
When  the  contusion  is  severe,  it  wiU  be  necessary  to  apply 
leeches  and  cold  lotions  to  keep  down  inflammation.  In 
simple  cases,  cold  lotions  alone  may  be  sufficient. 

The  discoloration  from  ecchymosis  disappears  as  the 
blood  is  absorbed;  but  as  this  takes  place  but  slowly, 
various  applications  are  made  in  order  to  hasten  the  pro- 
cess. A  cataplasm  of  the  grated  roots  of  convallaria,  or 
Solomon's  seal,  is  a  popular  and  efficient  remedy,  re-applied 
every  half  hour  for  several  hours.  It  occasions  considerable 
redness  and  oedema  of  the  skin,  with  smarting.  A  solution 
of  the  hydrochlorate  of  ammonia  (Ammon.  hydrochlorat.  ^., 
aq.  distulat.  ^xiv..  Alcohol  dUut.  Jij)  is  also  a  useftd  remedy 
for  the  purpose.  Likewise  a  vinous  infusion  of  Arnica 
flowers  and  rosemary  (aa  8iv.)  in  wine  (Jiv). 
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Incised,  lacerated^  and  contused  wounds  of  the  eyebrows  and 
eyelids. 

Wounds  of  the  eyebrows  and  eyelids  are  to  be  carefully 
united  by  strips  of  court  plaister  or  by  suture,  according  to 
their  situation  and  extent.  When  in  consequence  of  the 
wound  being  lacerated,  and  contused,  union  does  not  take 

Slace  by  the  first  intention,  great  care  will  be  necessary 
uring  the  process  of  granulation — ^unless  there  be  loss  of 
substance,  when  healing  by  a  broad  cicatrice  is  rather  to  be 
attempted  (p.  408) — ^to  Keep  the  edges  of  the  wound  drawn 
towara  each  other,  and  in  a  proper  direction,  with  strips  of 
plaister,  so  as  to  ensure  as  regular  a  cicatrice  as  possible. 

It  is  always  to  be  kept  in  mind,  that  one  great  point  in 
the  treatment  of  wounds  of  the  eyebrows  and  eyelids,  is  to 

Erevent  distortion  of  the  eyelid,  such  as  ptosis  on  the  one 
and,  or  lagophthalmus  or  ectropium  on  the  other,  taking 
place  from  irregular  cicatrices. 

If  no  undue  inflammation  supervenes,  wounds  of  the 
eyebrows  and  eyelids  readily  heal.  Even  when  lacerated 
or  contused,  little  suppuration  may  take  place-,  and  but  a 
slight  scar  may  be  leu,  without  injury  to  the  eyelid.  Undue 
innammatiou,  phlegmonous  or  erysipelatous,  may,  however, 
come  on.  In  this  case,  the  wound  must  be  left  open  and 
covered  merely  with  water  dressing  until  the  inflammation 
has  subsided. 

In  wounds  of  the  upper  eyelid,  as  above  mentioned 
(p.  429),  the  levator  muscle  may  be  divided,  and  ptosis 
thereby  occasioned. 

A  fissure  of  the  eyelid,  like  a  burton-hole  or  like  hare- 
lip,* has  been  met  with  as  the  result  of  wounds  of  the  eye- 
lids, in  which,  by  neglect,  the  edges  have  not  been  kept  in 
q.pposition,  but  allowed  to  cicatrize  separately.  Such  cases 
are  to  be  treated,  by  making  the  edges  of  the  fissure  raw, 
and  uniting  them  by  suture. 

In  penetrating  wounds  of  the  eyelid,  whether  from  the 

*  The  fissure  like  hare-lip  has  been  called  colohoma,  or,  since  the 
name  has  been  employed  generically,  colohoma  pcUpebra,  the  other 
species  being  colohoma  iridis  (p.  308).  A  congenital  fissure  of  the 
eyelid  (congenital  coloboma  palpebra)  has  b^n  met  with. 
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conjunctival  surface  of  the  eyeball  being  at  the  same  time 
injured,  or  from  its  being  subsequently  abraded,  adhesion 
o^  the  eyelid  to  the  eyeball  may  take  place.  In  treating 
such  wounds,  the  possibility  of  this  should  always  be  kept 
in  mind,  and  care  taken  to  prevent  it. 

Injury  of  the  nerve  of  the  fifth  pair  in  wounds  of  the  eye- 
brow has  been  above  referred  to  (p.  403). 


Poisoned  wounds. 

When  the  eyelids  happen  to  be  stung  by  wasps,  bees,  or 
the  like,  there  is  considerable  swelling  and  irritation,  some- 
times severe  erysipelatous  inflammation  of  the  part,  ending 
in  the  formation  of  a  small  slough, 

If  the  sting  of  the  insect  has  been  left  in  the  wound,  an 
attempt  should  be  made  to  extract  it.  Whether  this  proves 
successftd  or  not,  the  part  is  to  be  rubbed  with  olive  oil, 
and  covered  with  cloths  wet  with  a  fresh-made  solution  of 
the  hydrochlorate  of  ammonia. 

If  there  is  any  general  disturbance  of  the  system  occa- 
sioned by  the  injury,  a  glass  or  two  of  wine  may  be  taken, 
or  a  few  drops  of  ammonia  in  sugared  water  occasionally. 

Malignant  pustule,  which  might  be  brought  under  the 
head  of  poisoned  wounds,  has  been  already  treated  of  (p. 
394). 


Bums  and  scalds. 

Scalds  of  the  eyebrows  and  eyelids,  in  which  the  texture 
of  the  dermis  is  not  injured,  are  of  comparatively  small 
consecjuence,  except  in  so  far  as  the  conjunctiva  may  be 
comphcated.  Shght  bums  may  be  also  unimportant  in 
their  effects,  but  when  the  bum  is  so  severe  that  the  dermis 
is  injiored,  then  there  is  great  danger  of  such  contraction 
taking  place,  in  cicatrization,  as  to  occasion  lagophthalmos 
or  ectropium. 

To  oppose  as  much  as  possible  the  tendency  to  contrac- 
tion during  cicatrization,  the  eyelids  must  be  kept  closed, 
luxuriant  granulation  encouraged,  and  cicatrization  re- 
tarded. 
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Another  danger  of  bums,  and  this  is  also  the  principal 
danger  from  severe  scalds,  is,  supposing  the  eyeball  to  have 
escaped,  anchyloblepharon,  when  the  borders  of  the  eyelids 
have  been  rendered  raw,  and  the  patient  allowed  to  lie  with 
bis  eyes  closed. 

When  gunpowder  is  exploded  against  the  eye,  the  injury 
is  seldom  confined  to  the  eyebrow  and  eyelids.  See  above 
(p.  492). 


Section  HE. — Injuries  of  the  Lacbymal  Organs. 


Injuries  of  the  lacrynud  gland  and  ducU. 

While  the  upper  mass  of  the  lacrymal  gland  is,  from  its 
situation,  weU  protected  from  ii\jury,  the  ducts,  together 
with  the  lower  mass  of  the  gland,  may  readily  be  impHcated 
in  a  wound  of  the  upper  eyelid.  Wound  of  the  lower  mass 
of  the  gland,  together  with  some  of  the  lacrymal  ducts  in 
Crampton's  operation  for  entropium,  is  above  referred  to, 
p.  421,  foot  note.  In  a  case  of  lacerated  wound  of  the  upper 
eyelid  involving  the  ducts  and  lower  mass  of  the  gland, 
smuses  formed,  and  the  woimd  showed  no  disposition  to 
heal. 

In  a  case  of  gun-shot  wound,  related  by  Larry,  the  ball 
struck  towards  the  superior  external  angle  of  the  left  orbit 
Being  cleft  into  two,  one  half  took  the  direction  of  the  tem- 
ple, the  other  half  lodged  in  the  upper  mass  of  the  lacrymal 
gland,  along  with  which,  in  a  lacerated  state,  it  was  re- 
moved by  enlarging  the  woimd  in  the  eyelids.  The  wound 
healed,  the  eye  was  saved,  and  continued  to  be  sufficiently 
moistened. 


Injuries  of  the  derivative  lacrymal  organs. 

Foreign  body  in  the  punctum. — ^A  loose  eyelash  sometimes 
gets  into  one  of  the  puncta  by  one  end,  and  by  the  other, 
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which  projects,  irritates  the  lacrymal  caruncle,  as  above 
mentioned  (p.  449).  The  possibility  of  this  accident  should 
be  kept  in  mind,  and  attention  directed  to  the  state  of  the 
puncta  in  any  case  of  irritation  at  the  inner  canthus.  Dr. 
Mackenzie,  who  has  seen  a  number  of  such  cases,  mentions 
that  in  one  of  them,  the  patient  himself  detected  the  hair  as 
the  cause  of  irritation,  but  not  recognizing  its  unusual  mode 
of  implantation,  he  made  it  be  cut  short  with  a  pair  of  scis- 
sors, but  tMs  only  renderell  the  irritation  greater.  Demours 
relates  a  case  in  which  a  piece  of  a  barley  awn  got  intro- 
duced into  the  lacrymal  point,  one  end  projecting  out  to  a 
small  extent.  The  foreign  body  being  discovered,  tiie  re- 
moval of  it  is  an  obvious  and  simple  matter. 

Injuries  involving  the  lacrymal  papiMa,  puncta^  and  cana- 
UcuUs. — ^Wounds  of  these  parts  are  not  of  common  occur- 
rence. The  edges  should  be  brought  accurately  together, 
and  retained  so  by  stitches,  in  order,  if  possible,  to  obtain 
union  by  the  first  intention.  But  this  is  only  a  means  to- 
wards the  great  object  of  preserving  the  permeability  of  the 
passages.  For  this  purpose,  a  pin,  rendered  blunt  at  the 
point,  and  properly  bent,  should  be  introduced  along  the 
woimded  canalicule  as  far  as  the  sac,  and  retained  for  the 
first  two  or  three  days  after  the  injury.  I  am  not  aware, 
however,  of  any  case  in  which  such  a  practice  has  been  suc- 
cessful.    (See  p.  468). 

Injury  of  the  papillsB,  puncta,  and  canalicules,  may  be 
occasioned  by  bums,  caustics,  &c. 

Injury  of  the  lacrymal  sac. — ^A  simple  penetrating  wound 
of  the  lacrymal  sac  will  heal  if  the  liiung  membrane  be 
healthy,  but  a  fistulous  opening  is  apt  to  remain  if  the  lining 
membrane  has  not  been  in  a  healthy  state  originally,  or  if 
it  has  in  consequence  of  the  injury  fallen  into  such  a  state. 
This  is  more  apt  to  happen  in  consequence  of  laceration  or 
contusion  of  the  part,  and  that  especially  in  scrofulous  sub- 
jects. 

Mr.  Lawrence  mentions  his  having  seen  three  or  four 
instances  of  the  lacrymal  sac  being  biu^  by  a  blow,  with 
escape  of  atr  into  the  cellular  tissue  of  the  lids ;  the  emphy- 
sematous swelling,  which  was  considerable,  but  not  extend- 
ing beyond  the  palpebrae,  disappeared  spontaneously  in  a 
few  days.  Emphysema  of  the  eyelids  may  also  arise  firom 
wound  of  the  frontal  sinuses. 

In  injuries  of  the  osseous  walls  of  the  nose,  the  nasal  duct 
may  be  implicated,  the  bones  being  driven  in  and  pressing 
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on  the  duct.  When  such  appears  to  be  the  case,  it  would 
be  warrantable  to  open  the  sac  by  incision,  and  insert  a 
style  into  the  duct,  in  order  to  prevent  its  being  obliterated 
by  any  encroachment  of  its  fractured  walls. 


Section  IV. — ^Injuries  of  the  Orbit. 


Blows,  dc.f  on  the  edge  of  the  orbit. 

Such  injuries  are,  as  above  stated,  the  cause  sometimes  of 
periorbitis,  running  into  suppuration  and  disease  of  the  bone ; 
sometimes  of  orbital  tumours ;  sometimes  of  concussion  of 
the  eyebaU. 


Penetrating  wounds  of  the  orbit. 

Injury  of  the  orbit  from  penetrating  wounds  is  necessarily 
attended  witii  external  wound  of  the  eyelids,  «&c.,  but  this, 
it  is  to  be  remarked,  may  be  very  small. 

The  consequences  of  such  injuries  of  the  orbit  may  be  :— 

1.  Swelling  of  the  eyelids,  protrusion  of  the  conjunc- 
tiva, and  exophthalmus,  from  effusion  of  blood  into  the 
orbit. 

2.  Inflammation  of  the  orbital  cellular  tissue,  espe- 
cially if  any  portion  of  the  wounded  body  has  been  left 
lodged  in  the  orbit. 

8.  Injuries  of  the  muscles  and  nerves  of  the  orbit, 
sometimes  dislocation  of  the  eyeball  (p.  506). 

As  the  instrument  inflicting  a  penetrating  wound  of  the 
orbit  may,  by  piercing  the  orbital  plate  of  the  frontal  bone, 
wound  the  brain,  accidents  of  this  kind  must  always  be 
regarded  with  great  anxiety,  and  carefully  watched  and 
treated. 

The  importance  of  keeping  in  mind  the  possibility  of  a 
foreign  body  having  penetrated  and  become  lodged  in  the 
orbit,  has  been  above  (p.  50)  insisted  on. 
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If  a  foreign  body  has  penetrated  into,  and  lodged  in  the 
orbit,  it  must  be  extracted  as  soon  as  possible.  By  its  ex- 
traction the  risk  of  inflammation  will  be  diminished,  and  if 
the  eyeball  is  at  the  same  time  dislocated,  restoration  of  it 
to  its  proper  position,  in  the  manner  above  indicated  (p.  506), 
will  be  possible.  If,  however,  from  the  situation  of  the  body, 
removal  does  not  admit  of  being  readily  eifected,  attempts 
should  not  be  persisted  in,  and,  especisoly  if  inflammation 
has  already  come  on,  it  will  be  safer  to  wait. 

Best,  and  the  antiphlogistic  regimen,  more  or  less  strict, 
must  not  only  be  enjoined,  but  the  case  must  be  closely 
watched  for  some  time  in  order  that  inflammation  may  at 
its  onset  be  duly  met. 


L    L 


GLOSSARY. 


Achromatopsia  {a,  priy.  XP^f^t  colour,  w^,  the  eye),  want  of 
power  to  distinguish  colours. 

Aegilops  {ouyiKun^,  from  cit^,  alyhs,  a  goat,  w\lf,  the  eye),  a  name 
given  by  the  older  surgeons  to  a  sinuous  ulcer  at  the  inner  comer  of 
the  eye,  from  its  resemblance  to  the  larmier,  or  infra-orbital  glan- 
dular sac  of  goats  and  other  ruminating  animals. 

Albuoo  (albus,  lohite),  an  opacity  of  the  cornea. 

Amaurosis  (iLfia^paxris,  obscuration,  from  iifuivpSw,  to  render  ob- 
scure), impairment  or  loss  of  vision  from  paralysis  of  the  optic  nervous 
apparatus. 

Amblyopia  (ififiKhs,  dull,  (a^lf,  the  eye),  impaired  vision  from  de- 
fective sensibility  of  the  retina. 

Amphiblestroiditis  (i^fJifiifiKriarpocii^s,  the  retina,  from  dfi^t- 
$\ri<rrpov,  a  net,  and  tt^os,  form,)  retinitis,  or  inflammation  of  tiie 
retina. 

A50HILOP8  (^yxi^6^,  from  fryx**  near,  and  dfif^,  the  eye),  name 
given  by  the  older  surgeons  to  the  abscess  at  the  inner  comer  of  the 
eye,  ending  in  the  sinuous  ulcer  which  they  called  Aegilops. 

Anohyloblepharon  {<kyicv\os,  crooked,  fixitpapoy,  eyelid),  cohe- 
sion of  the  eyelids  to  each  other  at  their  borders. 

AsTHENOPY,  (a,  priv.  adivos,  ttrenffth,  and  ^,  the  eye),  weak- 
sightedness. 

Atresia  (a,  priv.  rirpdu,  to  per/orate),  closure  or  imperforation ; 
applied  to  the  pupil,  etc. 

Blepharitis  {fi\i<papov,  eyelid),  inflammation  of  the  eyelids. 

Blepharoblenorrhcea  {^Ki^apov,  eyelid,  fi\4vya,  mucus,  ^tot, 
to  flow  J,  first  stage  of  puro-mucous  inflammation  of  the  conjunctiva. 

ll2 
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Blbphabophthalmia  {$Ki<t>apor,  eyelid,  6<t>9aXfihs,  eye),  called 
also  Blepharophthalmo-bleiiorrluBa,  poro-mucoas  inflammation  of  the 
conjunctiva  in  its  fully-formed  state. 

Blephabopleqia  {fi\4<t>af>ov,  eyelid,  irXirrt,  ttroie  or  blow),  pan- 
lysis  of  the  eyelid. 

BLEPHAB0PT06IS  (i3A^0apoy,  eyelid,vTwns,  a  falling  down),  eaSki 
also  simply  Ptosis,  a  &lling  down  of  the  upper  eyelid. 

Blbphabospasmus  {fi\i^tapo¥,  eyelid,  airvurfjuts,  spatm),  tpasm  of 
the  eyelids. 

Buphthalmos  (fiovs,  ox,  iipBaXfibs,  eye,)  Ooulus  Boydtos, 
dropsical  enlargement  of  the  eye. 

Gahthus  {kco^s,  the  rim  of  a  fehal),  angle  of  the  eye. 

Gatasaot  (KOTopdKTris.  from  Koraffdaau,  to  throw  down  with 
violence,  to  break  or  distuH>),  opacity  of  the  leps  or  its  capsule. 

Gesatitis  {K4f>as,  horn,  cornea),  inflammation  of  the  cornea. 

Geeatooele  {K4pas,  horn,  cornea,  lefi^Vt  tumour),  hernia  of  the 
cornea. 

Ge&atomb  (Kdpas,  cornea,  to/jl^,  section),  a  knife  for  making  an 
incision  of  the  cornea. 

Ghalazioh  (x^^<"»  grando,  or  hailstone),  a  small  tomour  of  the 
eyelid. 

Ghxxosis  (x^/MM'ts,  fromxV^»  agapina,  from  xaupo,  to  gape; 
or  xfifMois,  from  XPiibs,  humour,  or  fluid),  devation  of  the  conjone* 
tiva  like  a  wall  round  the  cornea,  from  exudation  into  the  mbjaoent 
cellular  tissue. 

Ghoeoiditis  (choroid,  from  x^^^t  chorion,  one  of  the  membraut 
ofthefastui,  tlZos,  likeness),  inflammation  of  the  choroid. 

Gheomatopst,  or  Gheomopst  {xp&fta,  colour,  &^ts,  vision),  chro- 
matic or  coloured  vision. 

Ghboopst,  or  Ghbupst  {xp6a,. colour,  ^is,  vision),  chromatic 
vision. 

GiuA,  (celo,  to  cover  or  conceal,,  because  they  cover  amd  proUet  the 
eye,  or  from  cieo,  to  move)  eyelashes. 

GiBsoPHTHALXiA  {Ktpffos,  varix,  i^Oa\/Jihs,  the  eye),  a  vancoee 
state  of  the  bloodvessels  of  the  eye. 

Glayus  {the  head  of  a  nail),  a  certain  degree  of  prolapse  of  the 
iris,  through  an  opening  in  the  cornea ;  the  prolapsed  portion  of  the 
iris  being  pressed  flat  luce  the  head  of  a  nail. 

GoLLTEiUM  (icoAX^ipior,  from  icoAX^pa,  a  cake;  bread  sopped  ao- 
cording  to  Scaliger,  this  being  a  common  appUcalion  to  the  eyes),  s 
medicine  for  the  eyes. 

GoLOBOMA  {leoxifiofia,  muUlaHon),  applied  to  fissures  of  the  eye- 
lids and  of  the  iris,  congenital  or  traumatic. 

GoBBOTOMTA  {ic6fni,  pupU,  iic,  out,  T^fuw,  to  cut),  operation  tat 
artificial  pupil  by  excision. 

GoBBPiALTsis  {ie6(ni,  pupil,  ZiaKbof,  to  loosen),  operation  fxa  arti- 
ficial pupil  by  separation. 
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CositMOBPHOSls  {nSfnif  pupil,  yubp^wris,  formation),  operation  for 
artificial  pupil  in  general. 

CoBBOHOioN  (ic<VVt  vv.pil,  iynof,  hook),  hook  invented  for  the 
operation  for  artificial  pupil  by  separation. 

O0BEPI1A8TIOS  {K6fn\,  pupil,  wKeurrudi,  the  art  qf  making  images), 
operation  for  artificial  pupil  in  general. 

Cornea  (comu,  horn),  the  cornea  is  so  called  firom  its  homy  ap< 
pearance. 

GoROTOMiA  (icSpri,  pupil,  riium,  to  cut),  operation  for  artificial 
pupil  by  incision. 

OuBBTTli  (iVeftc4  for  a  small  spoon),  Dayibl's  spoon,  an  instru- 
ment used  to  assist  the  exit  of  the  lens  in  the  operation  of  extrac- 
tion. 

Daobtoadbnitis  {Jkacp^,  to  toeep,  hJi^,  gland),  inflammation  of 
the  laciymal  gland. 

Daobyoctstitis  {9aKpi6M,  to  weep,  leuorts,  sac),  inflammation  of 
the  lacrymal  sac. 

Daobto-otbto-blbhobrh<ea  {9aKp6w,  to  weep,  Kvarts,  sac,  fixiwa, 
mucus,  P4»,  to  flow),  blenorrhoea  of  the  lacrymal  sac 

Daobtohjemobbhysis  {boKffict,  to  weep,  cdf/m,  blood,  ^,  to  flow), 
sanguineous  lacrymation. 

^  Daobyolitbs  (9aKp6a,  to  weep,  \lBos,  a  stone),  calculous  concre- 
tions deposited  in  the  lacrymal  passages. 

Daobyoma  {9aKp6»,  to  weep),  stillicidium  lacrymarum. 

Diplofy  (9nr\6os,  double,  ^^,  vision),  double  vision. 

BiSTiOHiASis  {Bis,  twice,  arixos,  a  row),  a  form  of  trichiasis  in 
which  the  maldirected  eyelashes  form  a  second  row,  distinct  firom 
the  others. 

BoTBOPiUM  (^EKTpoKiov,  firom  iK,  out,  rpvirw,  to  turn),  eversion  of 
the  eyelids. 

Bhohanthis  (A',  in,  icay0hs,  the  comer  cf  the  eye),  enlargement  of 
the  hicrymal  caruncle. 

Ehtbopium  {iv,  in,  rphco,  to  turn),  inversion  of  the  eyelids. 

Bpioanthus  (cirl,  upon,  KavQhs,  angle  of  the  eye),  a.  congenital 
peculiarity  of  a  fold  of  skin  extending  over  tiie  inner  canthus. 

Epiphora  {enX,  upon,  tpepw,  to  carry),  watery  eye  firom  excess  of 
lacrymal  secretion. 

Exophthalmos  and  Exophthalkia  {4^,  out,  64>Ba\tihs,  eve), 
protrusion  of  the  eyeball.  Exophthahnos  is  used  when  the  eyeball 
is  otherwise  uninjured ;  exophtludmia,  when,  in  addition  to  the  pro- 
trusion, there  is  disorganization  of  the  eyeball. 

Gbrontoxon  {y^puv,  old,  r6ifyiv,  a  blow),  areas  senilis. 

Glaucoma  {yhaofKhs,  sea^reen),  a  greenish  opaque  appearance 
behind  the  pupil. 

Gbando  {hailstone),  a  small  tumour  of  the  eyelid. 

GuTTA  OPAOA,  name  given  by  the  Arabians  to  cataract,  as  they 
supposed  it  an  opaque  drop  in  firont  of  the  lens. 

GuTTA  sbbbita  (drop  serene),  name  givoi  by  the  Arabians  to 
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amaurosis,  supposing  it  to  depend  on  a  clear  drop  fallen  firam  the 
brain  into  the  eye. 

Haemophthalmos,  Haemophthalmia  (eHfM,  blood,  dtpBaXfik, 
the  eye),  sanguineous  effusion  into  the  eye. 

Hemeralopia  (V^po,  day,  ^ts,  vision),  night-blindness.  It  bs 
been  also  employed  to  mean  day-blindness  (^/iepoy  day,  n,  priv.  «r 
a\ahs,  blind,  6^ts,  vision). 

Hemiopy  {9i/it<rvs,  half,  Sn^fts,  vision),  a  defective  state  of  vision,  ia 
which  one  half  of  objects  only  is  seen. 

Hordeolum  (hordeum,  barley),  stye. 

Hyalitis,  or  Hyaloiditis  {ta\os,  gktss),  inflammation  of  the 
hyaloid  membrane. 

Hydbophthalmia.  or  HYDBOPHTHALiros  (d&up,  wUer,  i^BaXim, 
the  eye),  dropsy  of  the  eye. 

Hyperkeratosis  (^pep,  ahovet  K€pds,  cornea),  conical  cornea. 

Hypoaema  {^h,  under,  cSiyM,  blood),  blood  in  the  anterior 
chamber. 

Hypochyma  (ivhxviM,  or  {mhxwris,  firom  ^h,  under,  x^fia,  fu- 
sion), cataract 

Hypogala  (diro,  wider,  yd\a,  milk),  effusion  of  a  milky-like 
matter  in  the  anterior  chamber. 

Hypopyon  (6irb,  under,  ir^p,  pus),  pus  in  the  anterior  chamber. 

Iriankistron  {tpis,  iris,  HyKurrpov,  a  Jish-hook),  an  instrument 
invented  for  performing  the  operation  of  artificial  pupil  by  separa- 
tion. 

Iridauxesis  (tjMs,  iris,  aH^iiffis,  growth),  thickening  €x  growth  of 
the  iris  from  exudation  into  its  substance. 

Iridoncosis  (fpis,  iris,  and  tfKbs,  tuvnour),  a  name  formerly  pro- 
posed by  Yon  Ammon  for  the  same  morbid  state  of  the  iris  as  that 
to  which  he  has  since  given  the  name  Iridauxesis  ;  but  now  applied 
to  an  abscess  of  the  iris. 

Irtdsotomia  {ipis,  iris,  ^k,  out,  r4fi»a,  to  cut),  operation  for  arti- 
ficial pupil  by  excision. 

Iridegtomedialysis  {tpis,  iris,  Ik,  out,  riyafo,  to  cut,  JitdXwru, 
separation),  operation  fur  artificial  pupil  by  a  combination  of  excision 
and  separation. 

Iridencleisis  (fpis,  iriSi  ^^t  ii^y  ^uid  Kk^ia,  to  close),  the  strangula- 
tion of  a  prolapsed  portion  of  the  iris  between  the  lips  of  an  incision 
in  the  cornea  in  certain  operations  for  artificial  pupil. 

Iridodialysis  (tpis,  iris,  hd\uais,  separation),  the  operation  for 
artificial  pupil  by  separation. 

Iridosohisma  (Ipis,  iris,  *(rxi(riM,  fissure)^  a  fissure  of  the  iris.  See 

GOLOBOMA  IRIDIS. 

Iridotomia  (fpis,  iris,  rofi^^  section),  the  operation  for  artificial 
pupil  by  incision. 

Iridopsriphakitis  {ipis,  iris,  irepl,  over,  <paKos,  a  lens  or  lentil), 
inflammation  of  the  uvea  and  anterior  wall  of  capsule  of  the  lens. 

Keratitis  (ic^os,  horn,  cornea),  inflammation  of  the  cornea. 
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ExRATomrzis  (Wpos,  cornea,  i^|ls,  a  pwMiwre),  corneal  punctu- 
ration  in  needle  operations  for  cataract 
EoBHOTOMiA.    See  Gorsotomia. 

EOBBDIALTSIS.      See  Ck)REDIALYSIS. 

EoBOMORPHosis.    See  Cobomobphosis. 

EOBEPLASTIOE.      See  COBEPLASTIOB. 

EoBOTOMiA.    See  Cobotomia. 

Laoophthalmos  (\«yhs,  a  hare,  6^etKfjubSy  the  eye),  ocnlus  lepo- 
rinus,  or  hare's  eje.     Betraction  or  shortening  of  either  eyelid. 

Lbuooma  (AeuiciJw,  to  whiten,  or  \tvK6s,  white),  opacity  of  the 
cornea  from  a  cicatrice. 

LippiTUDO  (lippus,  blear  eyed),  blear  eye. 

LusoiTAS  (loscus,  blind  pf  one  eye),  fixed  misdirection  of  the  eye. 

Maoabosis  (fjLiMifWffis,  from  fiaShs,  bald),  a  Ming  out  of  the  eye- 
lashes. 

Mabhabtob  (fiapfAopuy^,  splendor),  an  appearance  of  sparks  or 
coruscations  before  the  eyes. 

Mbtamobphopsy  {fierafju)p<f>6a,  to  tran^orm,  ^ls,  vition),  dis- 
-  torted  appearance  of  objects. 

MiCBOPHTHALMOs  {fJUKphs,  tmoll,  d<l>$a\fi6s,  the  eye),  smallness  of 
the  eye  from  imperfect  development. 

MiOBOPT  {fJUKpbs,  small,  i^is,  vision),  a  state  of  vision  in  which' 
objects  appear  smaller  than  natural. 

Milium  {a  millet  seed),  a  small  white  tumour  of  the  eyelids  or 
their  neighbourhood. 

MoNOBLEPSis  (fi6vos,  single,  fixii^fis,  view),  state  in  which  vision 
is  distinct  only  when  one  eye  is  used. 

MuoooELB  (/JLv^oL,  nimcus,  lefiX^,  a  tumour),  dropsy  of  the  lacrymal 
sac. 

MusoJB  VOLITANTES  (musca,  a  fly^  volito,  to  fly  abov/t),  the  ap- 
pearance of  grayish  motes  before  the  eyes. 

Mydbiasis  {ktwlphs  obscure,  or  iiv^Au,  to  ahound  in  moisture, 
because  it  was  supposed  to  be  owing  to  redundant  moisture),  preter- 
natural dilatation  of  the  pupil. 

MY00EPHAL05  {fivla,  a  fly,  Kt^ctX)),  the  head),  a  small  protrusion 
of  the  iris,  like  a  fly's  head,  through  an  ulcerated  opening  in  the 
cornea. 

Myodesopsia  itxvia,  a  fly,  ^n,  vision)^  muscsB  volitantes. 

Myopy  (/i^,  to  shvi,  ^<i>,  the  eye)^  nearsightedness. 

Mtosis  \t»>im,  to  shut),  preternatural  contraction  of  the  pupil. 

Myotomy  (/avs,  a  muscle,  rtfiva,  to  cut),  section  of  muscles. 
Ocular  myotomy,  section  of  muscles  in  strabismus. 

Nyctalopia  {vh^,  night,  H^is,  vision),  day-blindness.  Employed 
also  for  night-blindness  (i^|,  a,  priv.  or  aXaos,  blind,  if^ts,  vision). 

Nystagmus  (vuarayfxhs,  sleep),  oscillation  of  the  eyeball. 

OouLUS  BoviNus  (bos,  bovis,  an  ox),  ox-ey*  ;  see  Buphthalmos. 

OcuLUS  Lepobinus  (lepus,  leporis,  a  hare),  hare's -eye ;  see  Lag* 
ophthalmos. 
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Oktx  (&^,  a  naU),  depontion  of  matter  in  the  subetance  of  ^ 
cornea. 

Ophthalmia  {btpOoKfi^,  the  eye),  a  general  name  for  inflammatko 
of  the  eye.  .  . 

Ophthalioa  NiONATOftUM  (v4os,  yowng),  pnmlent  ophthahnis  of 
new-bom  infimts. 

Ophthalmitis,  inflammation  of  the  whole  eyeball. 

Ophthalmodtiiia  (3^6a^fioi,  eye,  i^inni,  pain),  pain  in  the  qfe. 

Ophthalmoloot  (d^SoXfihs,  eye,  X^yoa,  a  discourse),  the  Bcienee 
of  ophthalmic  medicine  and  surgery. 

Ophthalmopligla  (d^BoKfits,  eye,  irXriyhf  a  blow  ar  stnkt\ 
paralysis  of  the  muscles  of  the  eyebaU. 

Ophthalmopto6IS  {i^$a\fiis,  eye,irrmru,  a  falling  down,  firan 
iciirrm,  tofaU),  the  protrusion  of  the  eyeball,  resulting  from  panlyni 
of  its  musdes. 

OPHTHALMOflOOPB  {i^dKfibs,  eye,  (nanrim,  to  examine),  the  instni- 
ment  for  exploring  the  interior  of  the  eye. 

Ophthalmosoopt  (d^oKiibs,  eye,  (ncowA  a  looking  out),  ezplon- 
tion  of  the  eye. 

Oxyopia  (d^hs,  sharp,  4^,  ike  eye),  preternatural  acutenea  of 
vision. 

Paohbablbpha&a,  Paohttbs  (irax^f,  thickness,  from  ««X^» 
thick,  fi\4^poy,  eyelid),  enlargement  and  thickening  of  the  eyelid. 

FALPBBKiB  (a  palpitando,  from  their  frequent  motion),  the  eye- 
Uds. 

PAKinis  (pannuB,  doth),  a  thickened  and  yascukir  state  of  the  con- 
junctiva comese. 

Pbbiobbita  (ircpl,  oner),  the  periosteum  of  the  orbit. 

Phltctenula  {^KvKrawa,  a  vesicle,  torn  ^\v{u,  to  gush  forth), 
vesicle  filled  with  a  watery  fluid. 

Photophobu  {pws,  light,  <ltofi4ta,  to  dread),  intderanoe  of 
Ught. 

Photopsia  (^9,  light,  ^is,  wion),  subjective  appearance  of 
light  before  the  eyes. 

Phthbibiasis  ((pBeipiwns,  morbus  pedicuUuris^  from  ^Bf^,  a 
louse),  pediculi  among  ^e  eyelashes  and  hairs  of  the  eyebrows. 

Pinguboula  (pinguis,/a<),  a  small  tumour  on  the  white  of  the  eye 
near  the  edge  of  the  cornea,  apparently  but  not  really  adipose. 

Pladabotes  {wAaSapbs,  fiackd),  thickening  of  the  palpebral  con- 
junctiva. 

Pbbsbtopt  (irpiafius,  old,  «5^,  the  eye),  fiusightedneea. 

Pboptosis  {irpb,  hefvret  wrOa-ts,  a  falling  down,  from  vfvTMyfo 
fall) :  see  Ophthalmoptosis. 

Psobophthalmia  (^pa,  swbiss,  d^BaX/ihs,  the  eye),  ophthahnia 
tarsi. 

Ptsbtqium  (wrepbv,  a  Ufinp,  wrepiyunf,  a  small  wing),  thickened 
and  vascular  state  of  a  portion  of  the  conjunctiva,  of  a  triangnlar 
shape,  the  apex  encroaching  more  or  less  on  the  cornea. 
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Pniosis  {rrtKaoffu,  laid),  fiiUing  out  of  tlie  dlia ;  see  Mada- 

B08I8. 

PfO0lB  (irrcMrif,  a  falling  dovm,  from  irlirrw,  tofcUt),  fiUling  down 
of  the  npper  eyelid. 

Pupil  (pupilla),  the  aperture  in  the  iris. 

Bbiihitis  (rete,  a  net),  inflammation  of  the  retina. 

Ehbxis*  or  Bhboma  Oouli  (^|u  and  ^hjf^f  a  rupture),  rupture 
of  the  eyeball. 

Bhttidosis  (^vrtSwris,  a  wrinMing,  from  fmiUw,  to  wrinkle), 
collapsed  or  contracted  state  of  the  cornea. 

SOLIBOTITIS  {ffKXepbs,  hard),  inflammation  of  the  sclerotica. 

SOOTOMATA  (aK6r»fUL,  dizziness,  frt>m  (TKoriu,  to  darken),  dark 
spots  seen  before  the  eyes :  see  Muso  jb  Yolitantes. 

Staphtloma  (oTfl^A.^,  a  grape),  a  projection  of  some  part  of 
the  eyeball^  generally  of  the  cornea  and  iris,  or  sclerotica  and 
choroid. 

Staphtloma  Raobmosum  (racemus,  a  lunch  of  grapes),  sta- 
phyloma is  so  called  ^hen  there  is  an  appearance  of  several  pro- 
jections. 

Stbnoohoria  (artvox^pio^  narrovmess  of  space,  from  artvds, 
narrow,  X^P^'*  9p<ice),  a  contraction;  applied  to  the  derivatiye 
lacrymal  passages. 

DTBBJBOSOOPB  {crr€pt6s,  solid,  and  ffKow4»,  I  look  at),  the  instru- 
ment described  at  pase  867. 

Stillioidium  (sti&o,  to  drop,  cado,  to  fall),  dropping  of  tears 
from  the  eye,  in  consequence  of  obstruction  of  the  derivative  lacrymal 
passages. 

SrsABiSMns  {arpafil^'w,  to  squint,  from  crrpafids,  twisted),  squint- 
ing. 

Stmblbphaboh  (ffhp,  together,  ^\4^apov,  eyelid),  adhesion  of  the 
eyelids  to  the  eyeball. 

Sthohtsts  (ffvyxwru,  mixture,  from  ahv,  together,  and  x^">  ^ 
powr),  dissolution  of  the  vitreous  body. 

Stnbohia  (awix^ia,  continuiti/,  from  aw4xu,  to  keep  together), 
adhesion  of  the  iris  to  the  cornea  or  capsule  of  the  lens ;  in  the 
former  case  it  is  distinguished  as  anterior  synechia,  in  the  latter  as 
posterior  synechia. 

Stbizbsis  (awii^aa,  a  falling  together,  from  (rvyl{4oi,  to  set  to- 
gether), closure  of  tiie  pupil. 

Tabsobaphia  (rapaos,  tarsus,  ^cup^,  a  suture),  suture  of  the  tarsal 
margins  in  ectropium  of  the  external  angle. 

Tabaxis  {t^iiJ^ts,  disturbance,  from  rapda'au,  to  disturb),  slight 
external  ophtiialmia. 

Tbaohoma  {rpaxofJM,  roughness,  rpax^a,  to  make  rough),  granular 
conjunctiva. 

Tbiohiasis  ($p(^,  a  hair),  inversion  of  the  eyelashes. 

Tbiohosis  {Bpi^,  a  hair),  Tbiohosis  Bulbi,  a  small  tumour  on 
the  front  of  the  eyeball,  with  hair  growing  from  it. 
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Tylosis  (riXos,  eaMotiti/),  thickening  and  induration  of  the  bor- 
ders of  the  eyelids. 

Xbboma,  Xbaophthaucia,  Xebosis  {^vp^s,  dry),  dryness  of 
the  eye,  of  which  there  are  two  kinds,  viz.,  conjunctiyal  and 
laciyroal. 
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Abscess  of  anterior  chamber,  186 

cornea,  66, 172 

iris,  73, 144 

lacrymal  caruncle,  450 

lacrymal  sac,  460,  462 

Meibomian  glands,  400 

orbit,  481,  482,  488 
Abscission  of  iris,  301 
Absorption,  cure  of  cataract  by,  237,  276,  282 

of  orbit  from  pressure,  485 
Accidental  or  complementary  colours,  342 

Acetate  of  lead  precipitated  on  ulcerated  conjunctiva  and  cornea,  172 
Acute  inflammation,  56 
Adaptation  of  an  artificial  eye,  194 
Adjustments,  optical,  of  the  eye,  abnormal  states  of,  310 
Aegilops,  11 
Albugo,  174 
Amaurosis,  844,  349 

apoplectic,  355 

hycbrocephalic,  355 

from  congestion  or  inflammation  of  nervous  optic  appa- 
ratus, 353,  855,  357 

causes  of,  353,  357 

considered  nosologically,  329 
pathologically,  854 
therapeutically,  357 

definition  of,  849 

diagnosis  of,  229,  353 

nosologically  considered,  349 

pathologically        „         854 

therapeutically       „         357 

from  aneurism  of  central  artery  of  retina,  356 

apoplexy  |f  eye,  356,  359 
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AmauTMis,  from  blowi  on  eye,  359,  493 
cerebral  condition,  357 
oonciiation  of  retina,  493 

or  other  injury  of  the  head,  493 
depressed  or  reclined  lens,  276,  282 
disease  in  antmm,  355 

of  frontal  sinus,  355 
disordered  digestive  organs,  358 
dropsy  of  the  eye,  201,  202,  203 
encephalic  aneurism,  857 
enlarged  pituitiury  gUind,  357 
exostosis  of  orbit,  357 
fractured  cranium  with  depression,  357 
hsomorrhagy,  356 
hydrocephalus,  355,  357 
inflammation  of  orbital  cellohir  membrane,  482 

the  posterior  tnni<i8  of  the  eye,  150 
152,  356 
injuries  of  branches  of  fifth  nerre,  498 
intense  light,  356,  358,  359 
intoxication,  358 

irritation  of  branches  of  fifth  nerre,  858 
laceration  of  retma,  356 
lightning,  359 
loss  of  fluids,  358 
masturbation,  358 

morbid  changes  a^ecting  membranes  or  bones  of 
cranium,  355,  356 
in  optic  nenres,  356 
formations  in  brain,  357 
onanism,  358 

ophthalmia  interna  posterior,  150, 152,  356 
over  exercise  of  sight,  358,  359 
pressure  on  eye,  355,  356,  359,  485 
sanguineous  extravasation  in  head,  355 
spermatorrhoea,  358 
suckling,  358 
suppressed  menses,  358 

perspiration,  358 

purulent  discharge,  358 
tumours  in  brain,  357 

orbit,  355,  356,  485 
venery,  358 
worms,  358 

wounds  of  eyebrows  or  eyelids,  493 
degrees  in,  349,  350 
lactantium,  358 
prognosis  in,  353,  35d,  359  • 


525 


AmauTMis,  from  seats  of,  854,  855,  856,  857 
symptoms  of,  349,  350,  851 
traumatica,  493 
treatment  of,  357—359 
with  debility,  368,  359 

postfebrile  ophthalmitis,  164 
Amblyopy,  or  incomplete  amaurosis,  32,  329,  849 
Anchyloblepharon,  431 
Anchilops,  11 
Anett  probes,  uses  of,  466,  469 

syringe,  injection  with,  463,  464 
Aneurism  by  anastomosis  in  orbit,  489 
of  eyelids,  439 
of  central  artery  of  retina,  856 
cerebral  arteries,  a  cause  of  amaurosis,  355 
ophthalmic  artery,  355,  489 
Angles  of  eye,  exploration  of,  8 
Anterior  chamber,  abscess  of,  186 
Antrum,  pressure  on  orbit  from,  486 

disease  of,  causing  amaurosis,  355 
Apoplexy,  amaurosis  from,  357 

of  eye,  356,  359 
Applications  to  the  eyes,  cold,  34 

warm,  35 
Aqueous  chambers,  dropsy  of,  187,  200 
foreign  bodies  in,  499 
humojir,  evacuation  of,  52,  86 
loss  of,  495,  496 
Aqup-capsulitis,  137 
Anus  senilis,  21,  243 
Arthritic  opthalmia,  145,  154 

ring,  20,  21,  137,  146 
Artificial  dilatation  of  the  pupil,  26 
eye,  194 
pupil,  283 

by  excision,  291—296 
incision,  286—291 
separation,  296—301 
compound  operations  for,  304,  306 
general  conditions  for,  284 
states  of  eye  requiring,  304,  306 
Asthenopy,  328 
Atresia  iridis,  72,  189 

of  lacrymal  puncta,  466 
Atropy  of  eye,  192 
Atropia,  solution  of  sulphate  of,  26,  40 

Bew't  cataract  knife,  246 
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Belladonna,  uses  of,  26,  85, 175,  200,  240 

Blear  eyes,  897 

Bleedinff,  general,  in  ophthalmic  inflammation,  84,  86 

Blenorrhoda  of  derivative  lacrymal  organs,  461 

Blepharitis  scrofiilosa,  396 

Blepharospasmus,  or  spasmodic  closure  of  the  eyelids,  5 

Blood  effused  into  eye,  &c.,  204,  505,  507 

vessels,  arrangements  of,  in  ophthalmia,  18 
Blows  on  eye,  498 

Bluish-white  ring  round  the  cornea,  20,  21,  137, 146 
Brain,  morbid  formations  in,  producing  amaurosis,  357 
Bums  of  cornea,  492 
eyelids,  509 
Bursting  of  eye,  from  blows,  505 

Calculus,  lacrymal,  480 

Meibomiafif  434 
Callosity,  scirrhoid,  of  eyelids,  489 
Cancer  of  eyeball,  2J2 

eyelids,  489 
soft,  of  eyeball,  213 
Canthi,  exploration  of,  8 
Capsule,  aqueous,  inflammation  of,  68,  73,  137 

crystalline,  inflamed,  75, 148 
injuries  of,  501 
Carbuncle  of  eyelids,  394 

Caruncula  lacrymalis  and  semilunar  fold,  chronic  enlargement  of,  450 
fungus  of,  451 
inflammation  of,  448,  450 
polypus  of,  451 
scirrhus  of,  451 
Caries  of  orbit,  416,  484 

OS  unguis,  462 
Cataracta  cum  zonula,  236 

cystica,  503 

lymphatica,  or  Mae  cataract,  224 

pyramidata,  224,  234 

tremulans  vel  natatilis,  236,  508 

traumatica,  75,  501 
Cataract,  223 

anterior  capsular,  233 

black,  227 

capsular,  233 

capsulo-lenticular,  235 

causes  of,  229,  233,  235,  236 

central,  234,  235 

complications  of,  238 

congenital,  235,  280 
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Cataract^  coaching  of,  267 

cure  0^  by  absorption  or  dissolution,  287,  276,  282 
operation,  237 

definition  of,  223 

depression  of,  267 

diagnosis  of,  224,  225,  226,  229,  233 

displacement  of,  267,  269,  273,  281 

division  of,  276,  277,  278,  282 

examination  of  cases  of,  26,  27,  225 

extraction  of,  243,  266 

fibrinous,  or  &,\ae  cataract,  224 

firm,  or  hard,  225,  226 

fluid,  286,  276 

genera  and  species  of,  223 

glasses,  283 

green,  362 

hard,  226 

history  of  pathology  of,  360 

lenticular,  224 

Morgagniarif  236 

operations  for,  237 

pigmentous,  224 

position  of  patient  in  operations  for,  240 

posterior  capsular,  234 

prognosis  in,  232,  233,  234,  236,  237 

purulent,  or  Mse  cataract,  224 

redination  of,  269,  273 

sanguinous,  or  fidse  cataract,  224 

secondary,  280 

siliquose,  236,  266 

soft,  232,  276 

spontaneous  displacement  of,  236,  502 

trabecular,  224 

treatment  of,  without  operation,  287 

questions  regarding  removal  of,  by  operation,  237 
Cataracts  from  inflammation,  224,  234 

spurious,  224 

true,  224 
Catarrhal  ophthahnia,  59,  91 
Catarrho-rheumatic  ophthalmia,  131 
Cataplasms  to  the  eyes,  warm,  35 
Catgut,  as  a  means  of  dilating  the  nasal  duct,  474 
Catoptrical  examination  of  the  crystalline  body,  27 
Cat's  eye,  363 

Cautery,  potential,  application  of,  to  the  eye,  43 
Cellular  membrane  of  orbit,  induration  of,  481 
infiltration  of,  512 
inflammation  of,  481 
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Celsui*t  operation  for  lagophthalmus,  407 
Cerebral  congestion  causing  amaurosis,  857 
Ohalasion,  487 
Chemosis,  17,  47,  60,  99, 103, 108 

excision  and  incision  of  conjunctiva  in,  47 
Chudde%*t  operation  for  artificial  pupU,  286,  809 
Ohoroid,  non-malignant  tumours  o^  210 

wounds  of,  505 
Choroiditis,  74, 151, 152 
Chromatic  vision,  827 
Chronic  inflammation,  56 
Chroopsy,  839 
Cicatrices,  eversion  of  lids  from,  407 

of  cornea,  70,  175 
Cilia,  exploration  of,  6,  7 

inversion  of,  422 
Cirsophthalmia,  190 
Cold  applications  to  the  eyes,  84 
lotions,  84 
douche  bath,  84 
dry,  35 
Collyria,  86 
Coloboma  iridis,  808 

palpebrsB,  508 
Coloured  vision,  327 
Colours,  accidental  or  complementary,  842,  343 

defective  perception  of,  344 
Complementary  colours,  342,  348 
Compound  ophthalmise,  127 
Concussion  of  brain,  a  cause  of  amaurosis,  498 
Congestion,  in  inflammation,  54,  55,  56,  57 
Conical  cornea,  197 
Conjugate  foci,  317 
Conjunctiva  arida,  170 

chemosed,  excision  and  incision  of,  47 
comesB,  inflammation  o^  68,  126 
cuticular,  170 
diseases  of,  442 

excision  and  incision  of,  in  chemosis  of,  47 
foreign  substances  adhering  to,  49 — 51 
in  folds  of,  49 
ocnlo-palpebral  space  of,  49 
granular,  8,  60, 167 
inflammations  of,  57,  89 
injuries  of,  490 
polypus  of,  446 
scarification  of,  45 
tumours  o^  445,  446 
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Oonjnnetiya,  warts  of,  446 
Conjunctival  sur&ce  of  eyelids^  exploration  of,  7 
ConjunctiYitiB  catarrhalis,  9 
contagiosa,  97 
Egyptiaca,  97 
erysipelatosa,  61,  110 
gonorrhoica,  108,  141 
leucorrhoica,  105 
morbillosa,  161 
phlyctenulosa,  116 
puro-mucosa,  92 
pustulosa,  90 
scarlatinosa,  161 
scrofiilosa,  116,  127 
yariolosa,  162 
Contagious  ophthalmia,  97 

reproduction  of,  by  inoculation,  as  a  means  of 
treating  panus,  101, 170 
Contusion  of  cornea,  494 

edge  of  orbit,  493 
eyebrow  and  eyelids,  508 
Convulsions  of  eyeball,  388 

eyelids,  5 
Correctomia,  291,  296 
Coremorphosis,  283 
Coreoncion,  Qraefe's,  299 

Lage-nhed^Sj  299 
Coreplastice,  283 
Cornea,  abscess  of,  66, 172 

arthritic  ring  round,  20,  21, 137,  146 

bluish-white  ring  round,  20,  21,  137,  146 

bums  of,  492 

cicatrice  of,  70, 175 

conical,  197 

contusion  of,  494 

dimple  or  clear  &cet  of,  70 

extraction  through,  243 

fistula  of,  497 

foreign  substances  adhering  to,  49 — 51 

imbedded  in,  494 
hernia  of,  68 

inflammation  of,  63,  115,  497 
injuries  of,  494 

lining  membrane  of,  inflamed,  65,  68,  137 
malformations  of,  197,  202,  326 
mortification  of,  69 
non-malignant  tumours  of,  210,  446 
paracentesis  of,  52 

M    M 
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Cornea,  penetrating  wounds  of,  495 
punctured  Vounds  of,  495 
rupture  of,  99 
specks  or  opacities  of,  173 
ulcer  of,  from  debility,  172 
ulcers  of,  68,  172 
vascular,  169 

and  iris,  staphyloma  of,  177 
wounds  of,  495 
Oomeitis  parenchymatosa,  63,  65,  122 
rheumatica,  126 
scrofulosa,  122 
Corodialysis,  296,  301 
Corotomia,  286,  291 
Couching,  267 

Counter-irritation  in  diseases  of  the  eyes,  48 
Crampton*8  operation  for  entropium,  421 
Cranium,  disease  of  membranes  or  bones  of,  producing  amaurc 
355,  356 
pressure  on  orbit  from  cavity  of,  486 
Crystalline  lens  and  capsule,  injuries  of,  501 
Crystallino-capsulitis,  75,  148 
Cupping,  in  diseases  of  the  eyes,  44 
Cuticular  conjunctiva,  170 
Cylindrical  eye,  325 

Cysticercus  or  hydatid  in  anterior  chamber,  206 
eyelid,  438 
under  coigunctiva,  446 

Dacryocystitis  acuta,  459 

chronica,  461 
Dacryolites,  480 
Dap-blindness,  348 
Debility,  amaurosis  with,  358 
Depression  of  cataract,  267 

through  cornea,  273 

sclerotica,  269 
Descemet,  inflammation  of  membrane  of,  68,  137 
Dichromatism  of  lens  in  glaucoma,  360 
Digestive  organs,  amaurosis  from  disordered,  358 
Dilatation  of  orbit  from  pressure^  485 

pupil,  artificial,  26 
Dunple,  or  clear  fiicet  of  cornea,  70 
Diplopy,  373 

with  one  eye,  327 
Direction  of  the  eyeballs,  examination  of,  13 
Dislocation  of  eyeball,  506 
lens,  502 
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Dislocation  of  pupil,  284,  302,  501 
Displacement  of  cataract,  267,  269,  273,  281 

pupil,  162,  601 
Dissolution  of  vitreous  body,  192 
Distichiasis,  422 
Distoma  in  crystalline,  209 
Distortion  of  eyeball,  376 
Division  of  cataract,  276 

through  cornea,  278 

sclerotica,  277 
enlarged  vessels  in  sclerotic  conjunctiva,  46 
Double  vision  from  want  of  correspondence  in  muscles  of  eyeball,  373 
377 
with  one  eye,  327 
two  eyes,  373 

when  natural,  370 
DiiUinff,  an  operation  for  cataract,  279 
Drops  for  the  eyes,  39 
Dn^sy  of  aqueous  chambers,  187,  200 
eye,  200 

vitreous  body,  190,  202 
sub-choroid,  190,  203 
sub-sderotic,  190,  203 
Dry  cold  to  the  eyes,  34 

warmth,  36 
Dryness  of  eye,  170,  452 
Duct,  nasal,  injuries  of,  611 

obliteration  of,  479 
obstruction  of,  474 
Ducts,  lacrymal,  injuries  of,  421,  510 
Dura  mater,  and  cranium,  disease  of,  producing  amaurosis,  356 

Ecchymosis  of  eyelids,  607 

under  conjunctiva,  17,  204,  507 
Ectropium,  4,  402 

sarcomatosum,  403 
Bffusion  of  blood  into  eye,  204,  507 
l^gyptian  ophthalmia,  97 

reproduction  of,  by  inoculation,  as  a  means  of 
treating  pannus,  101,  170 
Bmetics  in  ophthalmic  inflammation,  86 

scrofulous  ophthalmia,  120 
Bmphysema  of  eyelids,  6,  511 

subconjunctival,  17 
Kncanthis  benigna,  460 

inflammatoria,  448 
maligna,  461 
Encysted  tumour  in  connexion  with  the  irisand  aqueous  chambers,  211 

M  M  2 
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Encysted  tmnouTB  in  orbit,  487 

eyelids  and  eyebrows,  486,  438 
Enlarged  vessels  in  sclerotic  conjunctiya,  division  of,  46 
Enlargement  of  lacrymal  gland,  465 
Enlargements  of  eyeball,  197 
Entozoa  in  organs  of  vision,  206,  488,  446 
Bntropium,  417 
Epicanthus,  430 
Epiphora,  11,  458 

Eruptions,  syphilitic,  affecting  eyelids,  400 
Erysipelas  of  eyelids,  5,  892 
Erysipelatous  opthalmia,  61, 110 
Evacuation  of  aqueous  humour,  52 
Eversion  of  eyelids,  4,  402 
Evulsion  of  eyeball,  507 
eyelashes,  48 
Examination  of  the  eyes,  objective,  1 
subjective,  31 
direction  and  movements  of  the  eyeballs,  12 
front  and  interior  of  the  eyeball,  13 
state  of  pupil,  25 
catoptrical,  of  crystalline  body,  27 
Excision,  artificial  pupil  by,  291,  296 
of  chemosed  conjunctiva,  47 
Excoriation,  eversion  of  eyelids  from,  403 
Excrescence  of  iris,  fungous,  210 
Exophthalmia,  485 
Exophthalmos,  485 
Exostosis  of  orbit,  486 
Exploration  of  the  angles  of  eye  and  lacrymal  organs,  8 

conjunctival  sur£Eu:e  of  eyelids  and  palpebral  si- 
nuses, 7 
eyes,  in  order  to  a  diagnosis,  1 
objective,  1 
subjective,  31 
eyebrows  and  orbital  margins,  8 
eyelids,  tarsal  border,  cilia  and  Meibomian  aper- 
tures, 4 
Extirpation  of  eyeball,  220 
eyelids,  440 
laci^-mal  gland,  455 
orbital  tumours,  488 
partial,  of  orbital  tumours,  487 
Extraction  of  cataract,  243,  266 

through  sclerotica,  243 

section  of  one-third  of  cornea,  266 
semicircular  section  of  cornea,  245 
Exudation  in  inflammation,  54 
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Bxuded  matter  in  inflamination,  54,  59,  66,  72,  79,  80 
Eye,  adaptationiDf artificial,  194 
apoplexy  of,  356 
blows  on,  359,  493 
cylindrical,  325 
dropsy  of,  200 
gunshot  wounds  of,  494 
modes  of  fixing,  during  operations,  241,  242 
pressure  on,  355,  356,  369,  485 
sanguineous  effusion  into,  204,  505,  506 
Eyes,  sensations  of  the  two,  correspondence  between,  364 

loss  of  correspondence  between,  373 
Eyeball,  atrophy  of,  192 
bursting  of,  505 
cancer  of,  212,  218 
convulsions  of,  388 
dislocated,  506 
enlar^ments  of,  197 
evulsion  of,  507 
extirpation  of,  220 
fiingns  hsematodes  of,  213 
immovable  distortion  of,  376 
inflammatory  diseases  of,  54,  88 
injuries  of,  493 

non-malignant  tumours  of,  210 
malignant  affections  of,  212,  218 
mehuiosis  of,  218 
oscillation  of,  390 
scirrhus  of,  212 

spongoid  or  medullary  tumour  of,  213 
tumours  within,  210 
Eyeballs,  movements  of  the  two,  correspondence  in,  370 

loss  of  correspondence  in,  376 
Eyebrow,  injuries  of,  6,  493,  507 
tumours  in,  436 
wounds  of,  493,  507 
Eyebrows  and  orbital  margins,  exploration  of,  3 
^ye-drops,  36,  88,  39 
Eyelashes,  exploration  of,  4 
&lse,  7,  422 
inversion  of,  422 
Eyelid,  lower,  capable  of  being  drawn  up  over  the  firont  of  the  eye- 
ball, 4 
retraction  of,  426 
upper,  Ming  down  of,  5,  428 
Eyelids,  albuminous  tumour  of,  436 

aneurism  by  anastomosis  of,  439 
bums  and  scalds  of,  5,  509 
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Byelids,  callotity,  scirrhoid  o(  439 
cancer  of,  439 
carbunde  of,  394 
contagion  and  ecchymosis  of,  507 
conyulsion  of,  5 
emphysema  of,  6,  511 
encysted  tumoors  in,  438 
erysipelatotts  inflammation  of^  892 
eyenion  of,  402 
exploration  of,  4 
extirpation  of,  440 
fibrinous  tumour  of,  487 
hydatids  in,  438 
inflammation  of  edges  of,  894 
injuries  of,  507 
inversion  o(  417 
malignant  pustule  of,  394 
mekuiosis  of,  440 

n^ilinm  of^  436 

nsBYus  matemuB  oi^  439 

oedema  of,  6 

palsy  oi^  429 

phlegmonous  inflammation  oi^  391 

phlyctenula  of,  434 

poisoned  wounds  of,  509 

retraction  of,  426 

sdrrhoid  callosity  oi^  439 

scirrhus  of,  439 

spasm  of,  5 

syphilitic  ulceration  of,  400 

eruptions  affecting,  400 

tumours  in,  434 

twitching  or  quivering  of,  5 

warts  on,  435 

wounds  of,  507 
Eye-powders,  42 
Eye-salves,  40 
Eye-waters,  36 

Farsightedness,  322 

Fifth  nerve,  injuries  of  branches  of,  493 

irritation  of,  producing  amaurosis,  358 
Filaria  in  crystalline,  209 

Medinensis  under  conjunctiva,  448 
Fistula  of  cornea,  497 

lacrymal  sac,  465 

spurious,  11,  458 
true  Ucrymal,  455 


INDEX.  535 

Fixed  miucae,  348 

Fod,  conjugate,  317 

FocoB,  principal  of  a  lens,  316 

Fomentations  to  the  eyes,  warm,  35 

Foreign  bodies  in  aqueous  chambers,  499 

in  oculo-palpebral  space  of  conjunctiva,  49 
body  in  orbit,  512 

substances  adhering  to  conjunctiva,  49 — 51 
imbedded  in  cornea,  494 
Fractured  cranium  with  depression,  producing  amaurosis,  357 
Fractures  of  edge  of  orbit,  4 
Front  of  the  eyeball,  examination  of,  13 
Frontal  sinus,  diseases  of,  produce  amaurosis,  355 

pressure  on  orbit  from,  486 
Fungus  haematodes  in  the  orbit,  489 
of  brain,  215 
eyeball,  213 
optic  nerve,  215 
Fungus  of  antrum,  486 

caruncula  lacrymalis,  451 
iris,  210 

Gerontoxon,  21,  243 

OibsofCs  mode  of  extracting  soft  cataract,  or  combination  of  division 

and  extraction,  276,  282 
Gland,  lacrymal,  encysted  tumour  in,  465 

enlargement  or  scirrhus  of,  455 
extirpation  o^  455 

inflammation  and  suppuration  of,  453 
injuries  of,  455,  510 
Glands  of  cilia,  inflammation  o^  395 

GlandulsB  congregate  or  lower  mass  of  lacrymal  gland,  injuries  of, 
421,  510 

inflammation  of,  453 
Glasses  for  cataract-patients,  283 
longsightedness,  324 
shortsightedness,  321 
Glaucoma,  28,  360 

acute,  363 

dichromatism  of  lens,  in,  360 
dissections  of  eyes  in  state  of,  361 
its  diagnosis  from  cataract,  229 
with  amaurosis,  362,  363 
with  cataract,  362 
Chmorrhoeal  conjunctivitis,  108 
iritis,  141 

ophthalmia,  108,  109 
Granular  conjunctiva,  8,  60, 167 
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GmulMt  vomidft  of  the  eye,  494 
Crutta  <^Ma,  349 
,349 


Haenoplidiafaiius  204 
Half-Tukn,  345,  350 
Healing  proeen,  nature  oi,  56 
Hemenk^ia,  346 
Hemiopy,  345,  350 
Hernia  of  romea,  68 

ins,  68 

hoynalsac,  463 
Himlyt  opention  for  artificial  papil,  302 
Hordednm,  399 
Hyaloid  menbtane,  diasolTed,  192 

(^lacitieso^  175 
Hyaloiditis,  75 
Hydatids  in  eyeball,  206 
eydids,438 
orbit,  488 

under  conjunctiTa,  446 
Hydzocq»hahis,  amaurosis  firam,  353,  357 
Hydn^tiiafania,  200 
Hydrops  oflaeiymal  sac,  464 
Hypeikeiatosis,  197 
Hyperostosis  of  oriut,  486 
Hypertropliia  lentis,  363 
Hypocbyma,  360 
Hypopyon,  186 

Incision^  artificial  papH  by,  286,  291 
of  chemosied  conjiinctiTa,  47 
throogli  cornea,  artificial  pupil  by,  289 

sclerotica,  artificial  pupil  by,  286 
Infiltration  of  orbital  ceDular  membrane,  507,  512 
Inflammation,  distinction  of  into  acute  and  chronic,  56 
in  general,  54 
of  aqueous  capsule,  137 
bones  of  orbit,  484 
caruncula  lacrymalis,  448,  450 
choroid,  74,  151,  152 
conjunctiya,  57,  89 
cornea,  63,  115,  497 
crystalline  lens  and  capsule,  75,  148 
d^yatiye  lacrymal  organs,  acute,  459 

chronic,  481 
edges  of  eyelids,  394 
eyelids,  erysipelatous,  5,  392 
phlegmonous,  391 
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Inflammation,  hyaloid  membrane,  75 

internal  optic  apparatus,  a  cause  of  amaurosis,  853, 

354,  358 
iris,  71,  139 
lacrymal  gland,  453 
Meibomian  follicles,  400 
orbital  cellular  membrane,  481 
periosteum  of  orbit,  484 
retina,  74, 150 
semilunar  membrane,  448 
ophthalmic,  54 

in  general,  57 
proper,  54 

terminations  or  events  of,  55 
varieties  of,  56 
Inflammations  of  eye  from  injuries,  165 

eyeball,  88 
Inflammatory  process,  phenomena  attending  the  first  step  of,  54 
Injections  of  lacrymal  passages,  37,  463,  464 
Injuries  of  branches  of  fifth  nerve,  493 
conjunctiva,  490 
cornea,  494 

crystalline  lens  and  capsule,  501 
eyeball,  493 

eyebrow  and  eyelids,  507 
head,  amaurosis  from,  357,  493 
iris,  600 
lacrymal  canals,  510 

glands  and  ducts,  510 
sac,  511 
muscles  of  eyeball,  512 
nasal  duct,  511 
orbit,  493,  512 

orbital  cellular  membrane,  512 
Inoculation  to  reproduce  contagious  ophthalmia,  as  a  means  of  curing 

panaus,  101, 170 
Interior  of  eyeball,  examination  of,  12 
Intolerance  of  light,  31,  77 
Intoxication  producing  amaurosis,  358 
Inversion  of  eyelashes,  422 

eyelids,  417 
Iriankistron,  Scklagintweit^s,  299 
Iridauxesis,  189 
Iridectomy,  291 
Iridectomedialysis,  301 
Irideremia  congenita,  26,  307 
Irido-dialysis,  296 
Iridoncosisy  28, 189 
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Irido-periphakitifl,  148 
Iridoschinnay  308 
Iridotomy,  286 
Iris,  abscess  oi^  73, 144 
abscission  of,  301 

accidental  separation  of,  firom  choroid,  500 
congenital  absence  of,  26,  307 
fissure  o(  26,  308 
imperforation  of,  309 
encysted  tumour  connected  with  the,  211 
fungous  excrescence  of,  210 
hernia  of,  68 
inflammation  oi^  71, 139 
injuries  o^  500 

its  motions  effected  through  third  nerve  and  S3rmpaihetic,  311 
non-malignant  tumours  o(  210 
paralysis  of,  312,  313,  314 
preternatural  states  of,  307,  308,  309,  314,  315 
prolapsus  o(  71, 176,  495,  496 
staphyloma  of,  189 
tremidous,  192 
Iritis,  71, 139 

after  typhus  feyer,  164 
arthritica,  145 
gonorrhoica,  141 
rheumatica,  140 
scrofulosa,  140 
sympathetica,  165 
syphilitica,  143 
traumatica,  165 

with  amaurosis  after  typhus  feyer,  164 
Irritation  of  fifth  nerye,  amaurosis  firom,  358 

JanviCi  ointment,  42 

operation  for  artificial  pupil,  289 


Keratitis,  see  Comeitis 
Eeratonyxis,  268 


Lacrymal  calculus,  480 

canals,  injuries  of,  570 

obstruction  of,  466 
fistula,  true,  455 
glands  and  ducts,  injuries  of,  510 

enlargement  or  scirrhus  of,  455 
encysted  tumour  in,  455 
extirpation  of,  455 
inflammation  and  suppuration  oi^  453 
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Lacrymal  oigans,  acute  inflammation  of  derivative;  459 
chronic  inflammation  of  derivative,  461 
diseases  of  derivative,  457 
secreting,  452 
exploration  of,  10 
puncta,  obstruction  of,  466 
relaxation  of,  465 
sac,  abscess  of,  460,  462 
blenorrhoea  of,  461 
dropsy  of,  464 
fistula  of,  458,  465 
hernia  of,  463 
injuries  of,  511 
mucocele  of,  464 
polypus  of,  474 
relaxation  of,  463 
spurious  fistula  of,  11, 458 
xeroma,  452 
Lacrymation,  disordered,  76,  452 
Lactation,  a  cause  of  amaurosis,  358 
Lagophthalmos,  426 
Lapis  divinus,  38 

Leeches,  application  of  to  the  eyes,  44 
Lens  and  capsule,  injuries  of,  501 
dichromatic  in  glaucoma,  360 
dislocation  of,  502 
hypertrophy  of,  363 
opacity  of,  223 
Lenses  of  the  eye,  inflammation  of,  75 
Lentitis,  75 
Leucoma,  70, 175 
Leucorrhoeal  ophthalmia,  105 
Light,  amaurosis  firom  intense,  356,  358,  359 

intolerance  of,  31,  77 
Lime,  effects  of,  thrown  into  eye,  491 
Lippitudo,  397 
Lcmgsightedness,  322 
Luscitas,  13,  376 

Madarosis,  397 

Masturbation,  a  cause  of  amaurosis,  358 
Maunoirs  operation  for  artificial  pupil,  289 
Maxillary  sinus,  pressure  on  orbit  firom,  486 
Measles,  ophthalmia  firom,  1 61 
Medullsury  tumour  of  eyeball,  212 
Meibomian  apertures,  exploration  of,  4 

obliteration  of,  7,  397 

obstruction  of,  434 
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Metbomian  calcnlus,  434 

glands,  abscess  of,  400 

enlargement  and  induration  o^  434 
Melanosis  in  orbit,  489 

of  conjunctiva,  440 
eyeball,  218 
eyelids,  440 
Menses  suppressed,  a  cause  of  amaurosis,  358 
Mercury  in  diseases  of  the  eye,  85 
Mesh,  as  a  means  of  dilating  the  nasal  duct,  474 
Metamorphopsy,  375 
Monoblepsis,  375 
Monostoma  in  crystalline,  209 
Morbillous  ophthalmia,  161 
Movements  of  the  eyeballs,  exploration  oi^  12 
Mucocele  of  lacrymal  sac,  464 
Muco-lacrymal  muscse,  338 
Muses  fixed,  336,  848 

muco-lacrymal,  338 
volitantes,  332 
Muscles  of  eyeball,  correspondence  in  the  action  of,  370 

loss  of  correspondence  in  the  action  of,  376 

injuries  of,  512 

palsy  of,  385,  388 

section  of,  in  strabismus,  380 
Myriasis,  311,  315,  386 
Myocephalon,  71 
Myopia,  316,  318 
Myosis,  311,  314 
Myotomy,  ocular,  in  strabismus,  380 

NsBvus  matemus  of  eyelids,  439 

Nasal  duct,  injuries  of,  511 

obliteration  of,  479 
obstruction  of,  474 

Nearsightedness,  316,  318 

Nebula,  174 

Necrosis  of  orbit,  484 

New  vessels,  development  of,  in  inflammation, 

of  cornea,  64,  65,  66, 

67,  122,  138 
of  iris,  72 

of  crystalline   capsule, 
75, 149 

Newton's  hypothesis  regarding  arrangement  of  optic  nerves,  367 

Nictitation,  morbid,  5 

Night-blindness,  346 

Nitrate  of  silver,  application  of,  as  a  caustic,  43 
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Nitrate  of  silver,  drops  and  salve^  39,  41 
stains  conjunctiva,  39 
Nitre  in  ophthalmic  inflammation,  85 
Nostril,  pressure  from,  on  orbit,  486 
Nyctalopia,  346 
Nystagmus,  13,  390 

Obliteration  of  pupil,  72,  189 
Obstruction  of  lacrymal  canals,  466 

Meibomian  apertures,  434 
nasal  duct,  474 
puncta  lacrymalia,  466 
Ocular  myotomy  in  strabismus,  380 

spectra,  342 
Oculi,  speculum,  14 

Oculo-palpebral  space  of  conjunctiva,  foreign  bodies  in,  49 
(Edema  of  eyelids,  6 

subconjunctival,  17 
Onyx,  66, 172 
Opacities  of  cornea,  173 
hyaloid,  75 
Opacity  of  crystalline  capsule,  233 

lens,  224 
Operation  for  anchyloblepharon,  432 

cataract,  choice  of  an,  281 

in  in&nts,  280 
symblepharon,  433 
Operations  for  artificial  pupil,  283 

compound,  304,  306 
cataract,  general  account  o^  237 

position  of  patient  during,  240 

indications  and  contraindications  for,   243, 

268,  276 
general  observations  and  questions  regarding, 
237 
eversion  of  eyelids,  403,  416 
inversion  of  eyelashes,  422 

eyelids,  429,  434 
Ophthahnia,  arthritic,  145,  154 
bellica,  97 
catarrhal,  59,  91 
catarrho-rheumatic,  131 
contagious,  97 
Egyptian,  97 
epidemic,  93 
erysipelatous,  61, 110 
externa,  67,  88 
from  absorption  of  pus,  165 
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Ophthalmia  gonorrhoica,  104, 141 
interna,  134,  150 

anterior,  57, 134 
posterior,  67, 150 
leuconhoica,  105 
mercurial,  142 
morbillosa,  161 
neonatorum,  104 
of  new-bom  children,  104 
phlyctenolosa,  116 
puromucous,  89 
pnmlenta  gravior,  97 
mitior,  91 
of  in&nts,  104 
pustulosa,  58,  90 
rhemnatica,  112 
scarlatinosa,  161 
Bcrofulous,  116 

posterior  internal,  150 
scrofolo-catarrhal,  127 
sympathetic,  165 
syphilitic,  143 
tarsi,  395 
variolosa,  162,  393 
Ophthalmiffi,  88 

classification  of,  88 
compound  external,  127 
diseases  consequent  to,  167 
traumatic,  165 
Ophthalmic  artery,  aneurism  of,  489 
Ophthalmic  inflammation,  causes  of,  81 

general  treatment  o^  by  antiphlogistics,  84 
tonics  and  altera- 
tiyes,  86 
in  general,  88 
kinds  of  pain  in,  31,  76 
local  treatment  of  by  antiphlogistic  and 
soothing  remedies,  86 

irritating  applica- 


remedies  for,  82 
treatment  of,  82 
Ophthalmitis  phlebitica,  165 
postfebrile,  163 
puerperal,  165 
Ophthahno-blenorrhcea,  97 
(^hthahnoscope,  14 
Ophthalmoscopy,  1 


tions,  87 
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Optic  nerves,  morbid  conditions  of,  producing  amaurosis^  356 

semi-decussation  of,  346,  366 
Orbicularis  palpebrarum,  palsy  of,  426 
Orbit,  abscess  of,  481,  482 

absorption  of,  from  pressure,  485 
caries  of,  416,  484,  485 
contusions  of  edge  of,  493 
dilatation  of,  from  pressure,  485 
diseases  of,  481 
exostosis  of,  486 
fractures  of  edge  of,  4 
fungus  hsematodes  in,  489 
hydatids  in,  488 
hyperostosis  of,  486 
injuries  of,  512 
melanosis  in,  489 
necrosis  of,  484 
osteo-sarcoma  of,  486 
ostitis  of,  484 

penetrating  wounds  of,  512 
periostitis  of,  484 
periostosis  of,  486 

pressure  on,  from  cavity  of  cranium,  486 
frontal  sinus,  486 
maxillary  sinus,  486 
nostril,  486 
sphenoid  sinus,  486 
within  orbit,  485 
tumours  in,  485 
Orbital  aneurisms,  489 

cellular  membrane,  induration  of,  481 

infiltration  of,  507,  512 
inflanmiation,  erysipelatous,  of,  482 
inflammation,  phlegmonous,  of,  481 
injuries  of,  512 
Oscillation  of  eyeball,  13,  390 
Os  unguis,  caries  of,  462 
Osteo-sarcoma  of  orbit,  486 
Ostitis  of  orbit,  484 
Over-refraction,  318,  319 

Pain,  kinds  of,  in  ophthalmiae,  31,  76 

Palpebral  sinuses,  exploration  of,  7 

Palsy  of  abductor,  or  external  rectus  oculi,  388 

levator  palpebrae  superioris,  385,  429 

muscles  of  eyeball,  385,  388 
fece,  5,  426 
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Palsy  of  musdes  supplied  by  portio  dura,  426 
third  nerye,  385 
orbicularis  palpebrarum,  426 
upper  eyelid,  429 

firom  wounds,  429 
Fannus,  169 

treatment  of,  by  reproducing  the  purulent  inflammation  by 
inoculation,  101, 170 
Panophthahnitis,  88, 158 
Paracentesis  comese,  52,  86 
Paralysis  of  iris,  812,  313,  314 
Periorbitis,  484 
Periostitis  of  orbit,  484 
Periostosis  of  orbit,  486 

Perspiration,  suppressed,  causes  amaurosis,  358 
Phimosis  palpebrarum,  431,  433 
Phlebitic  ophthalmitis,  165 
Phlegmon,  subconjunctival,  17 
Phlegmonous  inflammation  of  eyelids,  391 
Phlyctenula  of  eyelids,  434 
Phlyctenular  ophthalmia,  116 
Photophobia,  31,  77 
Photopsy,  339 
Phtheiriasis,  441 
Phthisis  oculi,  192 
Pinguecula,  444 

Pituitary  gland  enlarged  producing  amaurosis,  357 
Pladarotes,  167 
Polyopy,  327 

Polypous  excrescence  of  lacrymal  caruncle  and  semilunar  fold,  451 
Polypus  of  lacrymal  sac,  474 

Position  of  patient  during  operations  for  cataract,  240 
Postfebrile  ophthalmitis,  163 
Potential  cautery,  application  of,  to  the  eyes,  43 
Presbyopy,  322 

Pressure  on  eye,  amaurosis  firom,  353,  356,  359,  485 
orbit,  effects  of,  485 

from  cavity  of  cranium,  486 

frontal  sinus,  486 

maxiUary  sinus,  486 

nostril,  486 

sphenoid  sinus,  486 

within  orbit,  485 
Principal  focus  of  a  lens,  316 
Prolapsus  of  iris,  71,  176,  495,  496 

operation  of,  302 
Psorophthalmy,  396 
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Pterygium,  19,  442 

crassiun,  443 
fleshy,  443 
pingue,  444 
tenue,  443 
Ptosis,  428 

Puerperal  ophthalmitis,  165 
Puncta  lacrymalia,  obstruction  of,  466 
relaxation  of,  465 
Pupil,  artificial,  283 

by  excision,  291,  296 
incision,  286,  291 
separation,  296,  301 
artificial  dilatation  o^  26 

dislocation  of,  to  opposite  dear  part  of  cornea,  302 
displacement  o^  152,  501 
examination  of  state  of,  23 
morbid  contraction  of,  311,  314 

dilatation  of,  311,  315 
obliteration  o^  72,  189 

restoration  of,  to  natural  position  by  abscission,  301 
Pupils  contract  during  sleep,  311 

their  occasional  mobility  in  amaurosis  explained,  314 
Purhinj^s  experiment,  336 
Puro-mucous  conjunctivitis,  60,  92 

ophthalmia  in  female  children,  with  puro-mucous  dis* 
charge  from  vagina,  110 
Pustular  ophthalmia,  58,  90 
Pustule,  malignant,  of  eyelids,  394 

Quina,  use  of,  in  scrofulous  ophthalmiae,  86,  120 
Quiyering  of  eyelids,  5 

fiedination  of  cataract,  269,  273 

through  cornea,  273 
sderotica,  277 
Reitinffer*8  double  hook  for  artificial  pupU,  299 
Sefi»ction,  diminished,  322 

irregular,  311,  326,  327 
preternatural,  318 
Belazation  of  lacrymal  sac,  463 

puncta  lacrymalia  and  canaliculi,  465 
fiesolution  of  inflammation,  55 

Retina,  aneurism  of  its  central  artery,  produces  amaurosis,  856 
apoplexy  of,  356,  359 
coarctation  of,  74,  204 
pressure  on,  by  depressed  lens,  282 
spectrum  of  vascular  ramifications  of,  336 

N  N 
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Ketinitis,  74, 150 
Retraction  of  eyelids,  427 
Bheumatic  comeitis,  126 

iritis,  140 

ophthalmia,  112 
Ring,  arthritic,  20,  21,  137, 146 

bluish  white,  around  the  cornea,  20,  21,  137,  146 
Rupture  of  cornea,  99 

Sanguineous  efiFusion  into  eye,  204,  505,  507 
Sarcomatous  tumours  in  orbit,  487 
Scarification  of  conjunctiva,  45 
Scarlatinous  ophthalmia,  161 
Scirrhoid  callosity  of  eyelids,  439 
Scirrhus  of  caruncola  laciymalis,  451 

eyeball,  212 

eyelids,  439 

lacrymal  gland,  455 
Sclerotica,  extraction  through,  243 

non-malignant  tumours  of,  210 

wounds  of,  505 
Sclerotico-choroiditis,  151 
Sclerotitis,  62 

rheumatica,  112 

scrofulous,  114 
Scrofulo-catarrfaal  ophthalmia,  127 
Scrofulous  comeitis,  122 

iritis,  140 

ophthalmia,  116,  159 

sclerotitis,  114 
Secondary  cataract,  280 
Semilunar  fold,  inflammation  of,  448 
Sensations  of  light  and  colour,  subjective,  339 
Sensations,  irradiation  of,  341 
Separation,  artificial  pupU  by,  -296,  301 
Shortsightedness,  316,  818 
Sight,  over-exercise  of,  a  cause  of  amaurosiB,  358,  359 

weakness  of,  328,  349 
Small-pox,  ophthalmia  from,  162,  393 
Spasm  of  eyelids,  5 
Speck,  vascular,  128,  129 
Specks  of  cornea,  173 

crystalline  capsule,  233 
Spectra  consequent  to  impressions  on  the  retina,  841 
Spectra,  ocular,  336,  337,  342 
Spectacles,  concave,  321 

convex,  283,  324 
Speculum  oculi,  14 
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Sphenoid  Binus,  pressiiTe  on  orbit  from,  486 
Spongoid  tumour  of  eyeball,  213 
Squinting,  876 
Staphyloma,  conical,  187 

of  cornea  and  iris,  177 

operation  for,  185 
partial,  177 
patholo^  of,  178 
prevention  of,  188 
prophylactic  treatment  of,  188 
Bpherical,  178 
total,  178 
iridis,  189 
peUuddmn,  197 
posticum,  190 
racemosum,  71 
sclerotic,  19,  190 
uvesB,  189 
Single  vision  with  two  eyes,  865 
Stereoscope,  366 
Stillicidium  lacrymarum,  11,  458 
Strabismus,  376 

convergens,  376 

cure  of,  by  ocular  myotomy,  or  section  of  niuscles  of  eye- 

baU,  380 
deorsumvergens,  384 
divergens,  883 
sursumvergens,  384 
Strychnia,  in  amaurosis,  859 
Stye,  899 

Style,  use  of  lacrymal,  474 
Subjective  symptoms,  31 
Subsclerotic  and  subchoroid  dropsy,  208 
Suckling,  amaurosis  from,  858 
Suflfusion  of  cornea,  173 
Sulphuric  acid,  effects  of,  thrown  into  eye,  492 
Suppressed  menses,  amaurosis  from,  858 

perspiration,  amaurosis  from,  358 
purulent  discharge,  amaurosis  from,  858 
Symblepharon,  438 
Synchysis,  192 

scintillans,  30 
Synechia  anterior,  188 
posterior,  188 
Synizesis,  189 
Syphilitic  iritis,  143 

eruptions  affecting  eyelids  of  in&nts,  400 
ulceration  of  eyelids,  400 
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Tarsal  border^  exploration  of,.  6 

Tarsal  ophthalmia,  895 

Tarsoraphia,  415 

Tinea  ciliaris,  896 

Trachoma,  167 

Traumatic  ophthahm8e/165 

Tremulous  iris,  192 

Trichiasis,  422 

Trichosis  bulbi,  19,  445 

Tube  for  nasal  duct,  477 

Tumour,  albuminous,  in  eyelids,  486 

encysted,  in  eyelids,  486,  438 

connected  with  the  iris  and  aqueous  chambers,  211 
in  neighbourhood  of  lacrymal  gland,  455 
fibrinous,  in  eyeuds,  437 
spongoid  or  medullary  of  eyeball,  212 
Tumours,  conjunctival,  445, 446 

in  eyebrow  and  eyelids,  486 

brain,  producing  amaurosis,  857 
orbit,  485 
non-malignant,  in  vitreous  humour,  210 
of  choroid,  210 

cornea  and  sclerotica,  210 
eyeball,  210 
iris,  210 
within  eyeball,  210 
Turpentine,  its  use  in  comeitis,  iritis,  &c.,  85,  125,  139,  143,  145 
Twitching  of  eyelids,  5 
Tylosis,  396 

Ulceration,  55 

Ulcers  of  cornea,  68,  172 

eyelids,  cancerous,  439 
scrofulous,  396 
syphilitic,  400 
Uvea,  staphyloma  of,  189 
Uveitis,  73,  75 

Vaccination,  cure  of  n^vus  matemus  by,  439 

Vapours,  of  aromatic  or  narcotic  substances  to  the  eyes,  35 

medicated,  to  the  eyes,  85 

stimulating,  36 

watery,  36 
Varicositas  oculi,  190 
Variolous  ophthalmia,  162,  393 
Vascular  cornea,  169 

speck,  128,  129 
Venery,  a  cause  of  amaurosis,  358 
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